
 

 
 
 
 
 

PORTLAND HARBOR RI/FS 

ROUND 3 LAMPREY (LAMPETRA SP.)  
PHASE 1 TOXICITY TESTING REPORT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

April 6, 2007  
 
 
 

Prepared for: 
The Lower Willamette Group 

 
 

Prepared by: 
Windward Environmental LLC 

 
WE-07-0001 

 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 





Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Report 

April 6, 2007 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 

i

LWG 
Lower Willamette Group 

TABLE OF CONTENTS 

LIST OF TABLES................................................................................................................. ii 

LIST OF FIGURES ............................................................................................................... ii 

LIST OF ACRONYMS......................................................................................................... iii 

1.0  INTRODUCTION ...........................................................................................................1 
1.1  OBJECTIVES OF TOXICITY TESTING ..............................................................................1 
1.2  REPORT ORGANIZATION ...............................................................................................2 

2.0  FIELD METHODS..........................................................................................................3 
2.1  AMMOCOETE COLLECTION...........................................................................................3 
2.2  DEVIATIONS FROM THE FSP .........................................................................................4 

3.0  LABORATORY METHODS..........................................................................................6 
3.1  LAMPREY AMMOCOETE HOLDING ................................................................................6 
3.2  LAMPREY AMMOCOETE TESTING .................................................................................8 
3.3  WATER ANALYTICAL METHODS ................................................................................10 
3.4  DEVIATIONS FROM THE FSP AND QAPP.....................................................................10 

4.0  TESTING RESULTS.....................................................................................................12 
4.1  RANGE-FINDING TESTS ..............................................................................................12 
4.2  TEMPERATURE TESTS .................................................................................................17 

5.0  CONCLUSIONS............................................................................................................20 

6.0  REFERENCES ..............................................................................................................21 

 

APPENDIX A.  Field collection logbooks and chain-of-custody forms 

APPENDIX B.  Toxicity testing report from NAS including raw laboratory data 

APPENDIX C.  Toxicity testing validation report  

APPENDIX D.  Water chemistry validation report 

APPENDIX E.  Photo documentation 



Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Report 

April 6, 2007 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 

ii

LWG 
Lower Willamette Group 

LIST OF TABLES 

Table 2-1.  Lamprey ammocoetes collection information .............................................................. 3 
Table 3-1.  Water quality conditions during holding...................................................................... 7 
Table 3-2.  Water quality conditions during the 12º C versus 17º C holding................................. 7 
Table 3-3.  Water quality conditions during the 12ºC versus 22ºC holding................................... 8 
Table 3-4.  Summary of test conditions for the 96-hour acute range-finding toxicity tests and 

temperature tests with lamprey ammocoetes (Lampetra sp.) ................................................. 9 
Table 3-5.  Laboratory Methods for the Analysis of Toxicity Test Solution Samples................. 10 
Table 4-1.  Daily survival of ammocoetes and chemical concentrations of copper ..................... 12 
Table 4-2.  Copper concentrations throughout the range-finding test .......................................... 12 
Table 4-3.  Water quality conditions during range-finding test with copper................................ 13 
Table 4-4.  Daily survival of ammocoetes and chemical concentrations of aniline ..................... 13 
Table 4-5.  Aniline concentrations throughout the range-finding test.......................................... 13 
Table 4-6.  Water quality conditions during range-finding test with aniline................................ 14 
Table 4-7.  Daily survival of ammocoetes and chemical concentrations of pentachlorophenol .. 14 
Table 4-8.  Pentachlorophenol concentrations throughout the range-finding test........................ 15 
Table 4-9.  Water quality conditions during range-finding test with pentachlorophenol............. 15 
Table 4-10.  Daily survival of ammocoetes and chemical concentrations of lindane .................. 15 
Table 4-11.  Chemical concentrations of lindane throughout the range-finding test ................... 16 
Table 4-12.  Water quality conditions during range-finding test with lindane............................. 16 
Table 4-13.  Daily survival of ammocoetes and chemical concentrations of diazinon ................ 16 
Table 4-14.  Chemical concentrations of diazinon throughout the range-finding test ................. 17 
Table 4-15.  Water quality conditions during range-finding test with diazinon........................... 17 
Table 4-16.  Daily survival of ammocoetes at 12º and 17º C ....................................................... 18 
Table 4-17.  Water quality conditions during the 12º versus 17º C temperature test ................... 18 
Table 4-18.  Daily survival of ammocoetes at 12º and 22º C ....................................................... 18 
Table 4-19.  Water quality conditions during the 12º versus 17º C temperature test ................... 19 

 

LIST OF FIGURES 

Figure 2-1.  Round 3 Lamprey (Lampetra sp.) Ammocoete Sampling Locations for Toxicity 
Testing .................................................................................................................................... 5 

 
 



Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Report 

April 6, 2007 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 

iii

LWG 
Lower Willamette Group 

LIST OF ACRONYMS  

ASTM American Society for Testing and Materials 
C centigrade 
CaCO3 calcium carbonate 
CAS Columbia Analytical Services, Inc. 
EPA US Environmental Protection Agency 
FSP field sampling plan 
Integral Integral Consulting, Inc. 
LC50 concentration that is lethal to 50% of an exposed population 
LWG Lower Willamette Group 
LWR Lower Willamette River 
NAS Northwestern Aquatic Sciences 
pps pulses per second 
QAPP quality assurance project plan 
RM river mile 
SD standard deviation 
TRV toxicity reference value 
USGS US Geological Survey 
Windward Windward Environmental LLC 

 
 



 



Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Report 

April 6, 2007 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 

1

LWG 
Lower Willamette Group 

1.0  INTRODUCTION 
Lamprey ammocoetes are the only detritivorous fish present in the Lower Willamette 
River (LWR). Four species of lamprey may exist in the LWR, and of these, the Pacific 
lamprey (Lampetra tridentate) was selected as the representative species for detritivorous 
fish (Integral et al. 2004). In the Portland Harbor Remedial Investigation/Feasibility 
Study Programmatic Work Plan (Integral et al. 2004), a tissue-residue approach was 
proposed to assess risks to lamprey ammocoetes. Tissue residues were to be compared to 
toxicity reference values (TRVs) from the scientific literature. The suitability of using 
TRVs for surrogate species to assess risks to lamprey ammocoetes was later questioned 
by the US Environmental Protection Agency (EPA) and its partners during the Round 3 
data gaps analysis, and they requested acute toxicity testing to compare lamprey 
ammocoetes sensitivity against published toxicity data for the most sensitive surrogate 
species (EPA 2006).  

The first phase of the acute toxicity testing was conducted in the fall of 2006; the second 
phase is planned for the spring/summer of 2007. This data report describes the objectives, 
methods, and procedures used during the Phase 1 toxicity testing with lamprey 
ammocoetes (Lampetra sp.) and the results of the testing.  

1.1  OBJECTIVES OF TOXICITY TESTING 
The specific objectives of the Phase 1 lamprey ammocoete collection and testing effort 
were to: 

• Establish proper methods for the collection of lamprey 
ammocoetes, including holding in the field and transport to 
the laboratory 

• Establish proper methods for holding the ammocoetes in the 
laboratory, including feeding and temperature regimens 

• Establish the proper exposure system, including size of 
exposure chambers, rate of flow through, and feeding 
requirements 

• Perform range-finding toxicity tests with the following six 
chemicals: copper, aniline, pentachlorophenol, naphthalene, 
diazinon, and lindane 

As stated in the objectives, the primary goal of the Phase 1 sampling and testing effort 
was to ensure that ammocoetes could be collected and transported to the laboratory in 
good condition and that the ammocoetes could be successfully maintained and tested 
under laboratory conditions. A proper exposure system was developed for the static 
renewal testing; the development of the flow-through system was proposed for the Phase 
2 testing. Range-finding tests were conducted with copper, aniline, pentachlorophenol, 
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diazinon, and lindane. Because of the high volatility of naphthalene, the range-finding 
test with naphthalene was delayed until Phase 2 when it will be conducted as a flow-
through test.  

1.2  REPORT ORGANIZATION 
The remaining sections of this document describe the field sampling procedures, 
laboratory holding methods, and toxicity tests of the lamprey ammocoetes. Section 2.0 
presents the sampling procedures, and Section 3.0 describes laboratory methods. The 
toxicity test and temperature test results are presented in Section 4.0; cited references are 
listed in Section 5.0. Supporting information, including field collection logbooks and 
chain-of-custody forms are provided in Appendix A. The toxicity testing report from 
Northwestern Aquatic Sciences (NAS), including all raw laboratory data, is presented in 
Appendix B. The validation report for the toxicity testing is presented in Appendix C, 
and the validation report for the water chemistry is presented in Appendix D. Photo 
documentation of the field collection, holding facility, and toxicity testing is presented in 
Appendix E. 
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2.0  FIELD METHODS 
This section described the methods used to collected lamprey ammocoetes in the field, 
including water quality parameters measured in the Siletz River.  

2.1  AMMOCOETE COLLECTION 
Lamprey ammocoetes were collected from the main stem of the Siletz River near the 
Cedar Creek confluence near Newport, Oregon, on October 17 and 18 and October 23 
and 24, 2006 (Figure 2-1). The sampling location was selected upon consultation with 
Stan Van de Wetering of the Siletz Tribe and was reached on foot. The permitted 
maximum number of 800 lamprey ammocoetes was collected from an area covering 
approximately 125 ft2. The water temperature was measured daily before the sampling 
effort was initiated. The substrate was mostly medium to fine sands with a silty surface 
layer and some leaf litter. The sampling water depths ranged from 4 to 6 in. up to 
approximately 2 ft. The sampling dates, daily estimated catch of ammocoetes, and water 
quality parameters are presented in Table 2-1. 

Table 2-1.  Lamprey ammocoetes collection information 

Collection 
Date 

Estimated 
No. of 

Ammocoetes 

Field 
Temperature  

(° C) 

Laboratory 
Temperature 

(° C)a 

Hardness 
(mg/L as 
CaCO3) 

Alkalinity 
(mg/L as 
CaCO3) 

pH 
(unitless) 

Dissolved 
Oxygen 
(mg/L) 

Conductivity 
(µmhos/cm) 

10/17/2006 58 12.9 13.6 26 20 5.3 8.2 62 

10/18/2006 250 12.6 12.4 26 20 6.0 9.6 95 

10/23/2006 200 12.1 11.5 26 20 6.8 8.4 75 

10/24/2006 300 11.8 10.6 51 90 6.0 8.8 150 

a Measured in the coolers at delivery.  
CaCO3 – calcium carbonate 

A Smith-Root, Inc., LR-24 dual-train backpack electroshocker was used during the 
collection. An initial setting of 3 pulses per second (pps) and 25% duty cycle was 
selected to withdraw the ammocoetes from the sediment, and a second setting of 30 pps 
and 25% duty cycle was applied to stun and capture the ammocoetes. Captured 
ammocoetes were placed in a pre-cleaned cooler partially filled with site water and 
approximately 6 in. of site sediment. Fifty ammocoetes were placed in each cooler. 
Frozen gel packs were affixed to the inside lids of the coolers to keep the water 
temperature cool during holding and transport to the laboratory. At the end of the 
sampling day, the coolers were then filled with additional site water before being 
transported to NAS in Newport, Oregon. Photos of the sampling effort are presented in 
Appendix E. 
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2.2  DEVIATIONS FROM THE FSP 
The collection of lamprey ammocoetes in the field was performed with no deviations 
from the FSP. 
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3.0  LABORATORY METHODS 
This section describes the methods used to hold the lamprey ammocoetes in the 
laboratory, the toxicity and temperature testing methods, the analytical methods of the 
confirmatory water samples, and deviations from the FSP and quality assurance plan 
(QAPP).  

3.1  LAMPREY AMMOCOETE HOLDING 
Upon receipt of the ammocoetes at the laboratory, the water temperature was measured in 
the coolers, and the ammocoetes were transferred into 10-gal. tanks with approximately 
50 organisms per tank. The tanks contained approximately 2 to 3 in. of sediment and 26 
L of water that was aerated. The water was supplied using a flow-through system at a rate 
of approximately 35 mL/minute (approximately two volume changes per day). In 
addition, two-thirds of the water volume in each tank were replaced daily. The tanks were 
held at a temperature of 12.3º ± 0.5º C and ambient laboratory lightning (50 to 73 foot-
candles) at a daily photoperiod of 16 hours of light and 8 hours of darkness.  

Upon receipt of all ammocoetes, a representative subsample of six ammocoetes was 
selected, and the six ammocoetes were weighed and measured for length. They ranged 
from 28 to 84 mm in length and from 0.04 to 0.78 g in weight. The ammocoetes were 
acclimated in the laboratory for 2 to 3 weeks before testing was initiated. Normal 
behavior for lamprey ammocoetes is to immediately burrow in sediment and remain 
there. If any individuals are observed swimming around and not burrowing, it is an 
indication that the ammocoetes are under some sort of stress. A total of six lamprey were 
found dead on the sediment surface within the first few days after laboratory receipt of 
the animals, probably from being damaged during field sampling. Four lamprey from the 
10/18/06 batch died, and two lamprey from the 10/24/06 batch died. None of these 
animals were able to burrow in the sediment. All other lamprey ammocoetes burrowed in 
the sediment and were not observed swimming in the water column. Lamprey 
ammocoetes were not fed during the first month of holding on the recommendation of 
William Swink, MS, a research fishery biologist with the US Geological Survey (USGS) 
at the Hammond Bay Biological Station.1 Table 3-1 summarizes the water quality 
conditions in the tanks during the first 4 weeks of holding. Additional details on the 
ammocoete holding conditions are presented in Appendix B. 

                                                 
 
1 Mr. Swink has more than 15 years of experience working with sea lamprey, including culture of larval lampreys; 
effects of density on growth of larvae; and survival, growth, and feeding of newly metamorphosed lampreys. 
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Table 3-1.  Water quality conditions during holding 
Parameter Unit Mean ± SD 

Temperature º C 12.3 ± 0.5 
Dissolved oxygen mg/L 10.9 ± 0.6 
pH unitless 7.6 ± 0.4 
Conductivity  µmhos/cm 129 ± 5 
Hardness mg/L as CaCO3 48 ± 4 
Alkalinity mg/L as CaCO3 44 ± 9 

CaCO3 – calcium carbonate 
SD – standard deviation 

After completion of the last range-finding test, the remaining lamprey ammocoetes were 
fed 50 mL of yeast slurry (2 g yeast in 400 mL water). The flow was turned off prior to 
feeding and resumed after 24 hours. After feeding, the ammocoetes were separated into 
two different temperature-controlled rooms (12º and 17º C). The ammocoetes that were 
placed in the 17º C room were acclimated for 10 days before the temperature test was 
initiated. Table 3-2 summarizes the water quality conditions in the tanks during the 10 
days of holding. After initiation of the first temperature test, the temperature in the room 
that was held at 17º C was raised to 22º C. The ammocoetes were acclimated for 7 days 
to the 22º C before the second temperature test was initiated. Table 3-3 summarizes the 
water quality conditions in the tanks during the 7 days of holding. All remaining lamprey 
ammocoetes were destroyed after successful completion of the second temperature test. 

Table 3-2.  Water quality conditions during the 12º C versus 17º C holding  
Parameter Unit 12º C Mean ± SD 17º C Mean ± SD 

Temperature º C 11.7 ± 0.2 15.3 ± 1.8a 
Dissolved oxygen mg/L 11.3 ± 0.2 10.0 ± 0.7 
pH unitless 7.5 ± 0.1 7.5 ± 0.2 
Conductivity µmhos/cm 136 ± 9 138 ± 6 
Hardness mg/L as CaCO3 57 ± 5 58 ± 4 
Alkalinity mg/L as CaCO3 44 ± 7 44 ± 5 

a The mean temperature includes all measurements from the initiation of the temperature increase in the 
holding tank until the test initiation. 

CaCO3 – calcium carbonate 
SD – standard deviation 
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Table 3-3.  Water quality conditions during the 12ºC versus 22ºC holding  
Parameter Unit 12º C Mean ± SD 22º C Mean ± SD 

Temperature º C 11.6 ± 0.4 19.7 ± 1.8a 
Dissolved oxygen mg/L 10.9 ± 0.3 8.8 ± 0.1 
pH unitless 7.2 ± 0.2 7.3 ± 0.1 
Conductivity µmhos/cm 134 ± 9 153 ± 9 
Hardness mg/L as CaCO3 55 ± 5 51 ± 0 
Alkalinity mg/L as CaCO3 39 ± 4 39 ± 8 

a The mean temperature includes all measurements from the initiation of the temperature increase in the 
holding tank until the test initiation. 

CaCO3 – calcium carbonate 
SD – standard deviation  

3.2  LAMPREY AMMOCOETE TESTING 
Phase 1 toxicity testing consisted of range-finding tests with five of the six chemicals 
(i.e., copper, aniline, pentachlorophenol, diazinon, and lindane). Static renewal testing 
with naphthalene was explored. However, because of the volatility of this chemical, it 
was decided, in cooperation with EPA and its partners, to postpone testing with 
naphthalene until the flow-through testing effort in Phase 2. The range-finding tests were 
96-hour static renewal tests (water-only tests). The tests were conducted with a control 
and four widely spaced concentrations in a logarithmic series. The tests included one 
replicate that contained five ammocoetes for each concentration and the control. The 
loading rate ranged from 0.38 to 1.05 g of organism/L. The tests were conducted in soft 
water (45 ± 9 mg/L as CaCO3), at a temperature of 12º ± 1.0º C, and with a light cycle of 
16 hours of light and 8 hours of darkness at a light intensity ranging from 50 to 73 foot-
candles. The ammocoetes were not fed during the range-finding tests. At 48 hours into 
the test, approximately 80% of the water was renewed. The numbers of live and dead 
ammocoetes were counted daily and at test termination in the control and the four test 
concentrations. At test termination, the lengths and weights of all control ammocoetes 
were measured. The average length was 67 ± 11 mm, and the average weight 0.45 ± 
0.20 g. 

The concentrations of the five chemicals (i.e., copper, pentachlorophenol, lindane, 
diazinon, and aniline) used in the range-finding tests were selected by NAS based on 
LC50s (concentrations that are lethal to 50% of an exposed population) for other fish 
presented in literature, the results of the small, preliminary range-finding tests conducted 
prior to the range-finding tests, and best professional judgment. The small, preliminary 
range-finding tests consisted of 96-hour exposures of a single lamprey ammocoete in one 
replicate to a wide range of concentrations for each chemical. The number of 
concentrations ranged from three and a control for naphthalene to six and a control for 
copper. Thus, for example, the preliminary range-finding test for copper was conducted 
on seven ammocoetes in seven replicates, each exposed to a different concentration. 
Based on the preliminary range-finding test with naphthalene and additional chemistry 
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work (getting the naphthalene into solution and keeping it in solution), testing with 
naphthalene was delayed until Phase 2.  

The nominal concentrations prepared for each chemical by the toxicity testing laboratory 
and used in the range-finding tests were confirmed through chemical analyses. Water 
samples were collected from the control and each test concentration at test initiation, 
48-hour renewal (new and old solutions), and test termination. Additional information on 
chemical purity and the preparation of stock solutions is presented in Appendix B. 

After completion of the range-finding tests, additional testing, as requested by EPA and 
its partners, was performed to evaluate the effects of temperature on lamprey 
ammocoetes. Two temperature tests were performed: one comparing survival in 12°C 
water with survival in 17°C water, and another comparing survival in 12°C water with 
survival in 22°C water. These tests were performed in four replicates with five organisms 
per replicate.  

Because there is no standard protocol for acute toxicity testing with lamprey 
ammocoetes, the test procedures were based on the methods for measuring acute toxicity 
with other fish species as described in EPA (2002) and American Society for Testing and 
Materials (ASTM) (1996) guidance. The test conditions and test acceptability criterion 
are summarized in Table 3-4. 

Table 3-4.  Summary of test conditions for the 96-hour acute range-finding toxicity 
tests and temperature tests with lamprey ammocoetes (Lampetra sp.) 

Parameter Condition or Regimen 
Test type static renewal  
Test duration 96 hours 
Temperature 12° ± 1° C; 17° ± 1° C; and 22° ± 1° C 
Light quality ambient laboratory 
Illuminance 49.5 to 73.0 foot-candles 
Photoperiod 16 light:8 dark 
Test chamber size 9.5-L glass aquaria covered with Plexiglas plates  
Solution volume 2.8 L per aquarium 
Renewal of test solution once at 48 hours  
Test organisms lamprey ammocoetes  
Number of test treatments 4 test treatments for the range-finding tests  
Number of replicates per 
treatment 

1 replicate for the range-finding tests; 4 replicates for the temperature 
tests  

Organisms per replicate 5 organisms per replicate (loading rate between 0.38 and 1.05 g/L)  
Number of organisms per 
exposure concentration 

5 organisms per exposure concentration in range-finding tests; 
20 organisms per exposure temperature in temperature tests 

Test chamber cleaning none 
Feeding  none 
Aeration gentle aeration not exceeding 100 bubbles/min.  
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Table 3-4.  Summary of test conditions for the 96-hour acute range-finding toxicity 
tests and temperature tests with lamprey ammocoetes (Lampetra sp.) 

Parameter Condition or Regimen 
Dilution water de-chlorinated municipal tap water with a hardness of 45 ± 9 mg/L 

spiked with the selected chemicals 
Test concentrations 4 test concentrations and a control  
Endpoint survival 
Test acceptability criterion ≥ 90% survival in the control  

 

3.3  WATER ANALYTICAL METHODS 
The nominal test solution concentrations used in each 96-hour range-finding test were 
confirmed by Columbia Analytical Services, Inc. (CAS), of Kelso, Washington. Test 
solution samples were collected during test initiation, 48-hour renewal (new and old 
solutions), and test termination and shipped to CAS. Samples were analyzed according to 
the methods presented in Table 3-5.  

Table 3-5.  Laboratory Methods for the Analysis of Toxicity 
Test Solution Samples 

Laboratory Method 

Chemical 
Sample 

Preparation Quantitative Analysis 
Copper EPA 3005/CLP EPA 200.8 
Lindane EPA 3535 EPA 8081A 
Diazinon EPA 3520C EPA 8141A 
Aniline EPA 3520C EPA 8270C 
Pentachlorophenol EPA 8151M EPA 8151M 

EPA – US Environmental Protection Agency 

Data validation was completed by EcoChem in Seattle, Washington. Data quality is 
acceptable and meets the objectives of the lamprey toxicity study. EcoChem’s data 
validation report is provided in Appendix D. 

3.4  DEVIATIONS FROM THE FSP AND QAPP 
Lamprey ammocoetes were not fed during the first month of holding on the 
recommendation of William Swink, MS, a research fishery biologist with the USGS at 
the Hammond Bay Biological Station. After chemical testing was completed, holding 
was extended beyond the initial planned duration, so the remaining lamprey ammocoetes 
were fed a yeast slurry based on the methods used by USGS at the Hammond Bay 
Biological Station. 
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Dilution water hardness was 51 mg/L as CaCO3 in all batches of test water used. This is 
slightly above the water hardness listed in the QAPP (< 50 mg/L). Collection site water 
hardness ranged from 20 to 51 mg/L. 

The loading rate of 1.1 g/L recommended in the EPA protocol (EPA 2002) and cited in 
the QAPP was not exceeded. However, in the conditional approval letter received on 
October 31, 2006, EPA recommended using the ASTM loading rate of 0.8 g of 
organism/L. This lower loading rate was exceeded in the range-finding tests with aniline 
(0.96 g/L), diazinon (0.93 g/L), 12ºC versus 17ºC (0.98 and 1.05 g/L, respectively), and 
in 12ºC of the 12ºC versus 22ºC (0.86 g/L). 

Chemical analyses of the test solution samples were completed as described in the QAPP, 
with one exception. Analyses for pentachlorophenol were completed using EPA method 
8151M rather than method 8270C, which was stated in the QAPP. Method 8151M 
provides a lower detection limit at a lower cost than method 8270C and had been used for 
the analysis of pentachlorophenol in sediment samples. The use of method 8151M did 
not affect data quality and improved method sensitivity. There were no other deviations 
from the QAPP during the analysis and validation of Phase 1 test solution samples. 

Additional water samples at a frequency of 5% of the samples were not collected for 
chemistry laboratory QC.  
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4.0  TESTING RESULTS 
The test results for the five range-finding tests are presented in Section 4.1, and the test 
results from the temperature tests are presented in Section 4.2. 

4.1  RANGE-FINDING TESTS 
This section presents the test results and water quality conditions documented during the 
range-finding test with the five chemicals. Temperature, dissolved oxygen, and pH were 
measured daily in all concentrations. Conductivity, hardness, and alkalinity were 
measured daily in the control and highest concentration. 

4.1.1  Copper 
The 96-hour range-finding test with copper was initiated November 9, 2006, and 
terminated November 13, 2006. The daily survival rates documented throughout the test 
and the nominal and mean measured chemical concentrations are presented in Table 4-1. 
The test met the acceptability criterion of ≥ 90 percent survival in the control. The 
concentrations of copper measured throughout the test are presented in Table 4-2; water 
quality conditions are summarized in Table 4-3.  

Table 4-1.  Daily survival of ammocoetes and chemical concentrations of copper 
Concentration (µg/L) Number of Surviving Ammocoetes 

Nominal 
Measured 

Mean ± SD 0 hour 24 hours 48 hours 72 hours 96 hours 
Percent 
Survival 

0 (control) 6.88 ± 1.69 5 5 5 5 5 100 
1 7.48 ± 1.73 5 5 5 5 5 100 
10 14.6 ± 3.42 5 5 5 5 5 100 
100 84.9 ± 6.83 5 5 5 5 2 40 
1,000 1,020 ± 59 5 0 0 0 0 0 

SD = standard deviation 
 

Table 4-2.  Copper concentrations throughout the range-finding test 
Measured Concentration 

(µg/L) Nominal 
Concentration 

(µg/L) 0 hour 
48 hours –  

Old Solution 
48 hours –  

New Solution 96 hours 
0 (control) 8.49 8.17 5.20 5.64 
1 9.81 7.62 6.71 5.76 
10 19.1 11.7 15.4 12.2 
100 93.9 80.0 90.6 80.0a 
1,000 1,070a 927 1,050 999 
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a Average including a duplicate. 
Table 4-3.  Water quality conditions during range-finding test with copper 

Parameter Unit Mean ± SD 
Temperature º C 12.3 ± 0.2 
Dissolved oxygen mg/L 10.5 ± 0.2 
pH unitless 7.3 ± 0.2 
Conductivity µmhos/cm 113 ± 4 
Hardness mg/L as CaCO3 51 ± 0 
Alkalinity mg/L as CaCO3 40 ± 0 

CaCO3 – calcium carbonate 
SD – standard deviation 

4.1.2  Aniline 
The 96-hour range-finding test with aniline was initiated November 9, 2006, and 
terminated November 13, 2006. The daily survival rate documented throughout the test 
and the nominal and mean measured chemical concentrations are presented in Table 4-4. 
The test met the acceptability criterion of ≥ 90 percent survival in the control. The 
concentrations of aniline measured throughout the test are presented in Table 4-5; water 
quality conditions are summarized in Table 4-6.  

Table 4-4.  Daily survival of ammocoetes and chemical concentrations of aniline 
Concentration (mg/L) Number of Surviving Ammocoetes 

Nominal 
Measured  

Mean ± SD 
0  

Hour 
24 

Hours 
48 

Hours 
72 

Hours 
96 

Hours 
Percent 
Survival 

0 (control) 0.017 ± 0.019 5 5 5 5 5 100 
1.0 0.795 ± 0.128 5 5 5 5 5 100 
10 8.23 ± 0.150 5 5 5 5 5 100 
100 91.3 ± 16.5 5 5 5 5 5 100 
1,000 1,087 ± 103 5 5 2 2 0 0 

SD – standard deviation 
 

Table 4-5.  Aniline concentrations throughout the range-finding test 
Measured Concentration 

(mg/L) Nominal 
Concentration 

(mg/L) 
0  

Hour 
48 Hours –  

Old Solution 
48 Hours –  

New Solution 
96  

Hours 
0 (control) 0.002 J 0.044 5.8 J 15 J 
1.0 0.61 0.81 0.89 0.87 
10 8.3 8.3 8.3 8.0 
100 100 75 110 80 
1,000 1,100 950 1,200 1,100 

J – estimated value 
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Table 4-6.  Water quality conditions during range-finding test with aniline 

Parameter Unit Mean ± SD 
Temperature ºC 12.6 ± 0.2 
Dissolved oxygen mg/L 10.3 ± 0.2 
pH unitless 7.4 ± 0.1 
Conductivity µmhos/cm 120 ± 5 
Hardness mg/L as CaCO3 51 ± 0 
Alkalinity mg/L as CaCO3 40 ± 0 and 447 ± 12a 
a Alkalinity was 40 mg/L in the control and 447 mg/L in the highest concentration.  
CaCO3 – calcium carbonate 
SD – standard deviation 

4.1.3  Pentachlorophenol 
The 96-hour range-finding test with pentachlorophenol was initiated November 9, 2006, 
and terminated November 13, 2006. The daily survival rate documentd throughout the 
test and the nominal and mean measured chemical concentrations are presented in 
Table 4-7. The test met the acceptability criterion of ≥ 90 percent survival in the control. 
The concentrations of pentachlorophenol measured throughout the test are presented in 
Table 4-8; water quality conditions are summarized in Table 4-9. 

Table 4-7.  Daily survival of ammocoetes and chemical concentrations of 
pentachlorophenol 

Concentration (µg/L) Number of Surviving Ammocoetes 

Nominal 
Measured 

Mean ± SD 
0  

Hour 
24 

Hours 
48 

Hours 
72 

Hours 
96 

Hours 
Percent 
Survival 

0 (control) 0.13 ± 0.00 5 5 5 5 5 100 
4 2.3 ± 0.57 5 5 5 5 5 100 
40 18 ± 0.50 5 5 5 5 5 100 
400 210 ± 0.41 5 0 0 0 0 0 
4,000 2,075 ± 320 5 0 0 0 0 0 

SD – standard deviation 
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Table 4-8.  Pentachlorophenol concentrations throughout the range-finding test 
Measured Concentration 

(µg/L) Nominal 
Concentration 

(µg/L) 0 Hour 
48 Hours –  

Old Solution 
48 Hours –  

New Solution 96 Hours 
0 (control) 0.13 U 0.13 U 0.13 U 0.13 U 
4 3 1.6 2.3 2.2 
40 19 18 18 18 
400 240 230 220 150 
4,000 2,400 2,300 1,800 1,800 

U – not detected 
Table 4-9.  Water quality conditions during range-finding test with 
pentachlorophenol 

Parameter Unit Mean ± SD 
Temperature ºC 12.3 ± 0.2 
Dissolved oxygen mg/L 10.4 ± 0.1 
pH unitless 7.3 ± 0.2 
Conductivity µmhos/cm 117 ± 5 
Hardness mg/L as CaCO3 51 ± 0 
Alkalinity mg/L as CaCO3 40 ± 0 

CaCO3 – calcium carbonate 
SD – standard deviation 

4.1.4  Lindane 
The 96-hour range-finding test with lindane was initiated November 9, 2006, and 
terminated November 13, 2006. The daily survival rate documented throughout the test 
and the nominal and mean measured chemical concentrations are presented in Table 4-
10. The test met the acceptability criterion of ≥ 90 percent survival in the control. The 
concentrations of lindane measured throughout the test are presented in Table 4-11; water 
quality conditions are summarized in Table 4-12.   

Table 4-10.  Daily survival of ammocoetes and chemical concentrations of lindane 
Concentration (µg/L) Number of Surviving Ammocoetes 

Nominal 
Measured Mean 

± SD 
0  

Hour 
24 

Hours 
48 

Hours 
72 

Hours 
96 

Hours 
Percent 
Survival 

0 (control) 0.74 ± 0.51 5 5 5 5 5 100 
8 4.6 ± 1.5  5 5 5 5 5 100 
80 36 ± 16 5 5 5 5 5 100 
800 345 ± 189 5 5 5 5 5 100 
8,000 3,215 ± 2,002 5 0 0 0 0 0 

SD – standard deviation 
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Table 4-11.  Chemical concentrations of lindane throughout the range-finding test 
Measured Concentration 

(µg/L) Nominal 
Concentration 

(µg/L) 0 Hour 
48 Hours –  

Old Solution 
48 Hours –  

New Solution 96 Hours 
0 (control) 1.3 0.81 0.053 0.78 J 
8 5.3 2.8 6.1 4.0 
80 47 17 50 28 
800 430 220 570 160 
8,000 4,400 260 4,500 3,700 

J – estimated value 
 

Table 4-12.  Water quality conditions during range-finding test with lindane 
Parameter Unit Mean ± SD 

Temperature ºC 12.3 ± 0.2 
Dissolved oxygen mg/L 10.3 ± 0.2 
pH unitless 7.4 ± 0.1 
Conductivity µmhos/cm 117 ± 3 
Hardness mg/L as CaCO3 51 ± 0 
Alkalinity mg/L as CaCO3 40 ± 0 

CaCO3 – calcium carbonate 
SD – standard deviation 

4.1.5  Diazinon 
The 96-hour range-finding test with diazinon was initiated November 16, 2006, and 
terminated November 20, 2006. The daily survival rate documented throughout the test 
and the nominal and mean measured chemical concentrations are presented in Table 4-
13. The test met the acceptability criterion of ≥ 90 percent survival in the control. The 
concentrations of diazinon measured throughout the test are presented in Table 4-14; 
water quality conditions are summarized in Table 4-15.  

Table 4-13.  Daily survival of ammocoetes and chemical concentrations of diazinon 
Concentration (µg/L) Number of Surviving Ammocoetes 

Nominal 
Measured  

Mean ± SD 
0  

Hour 
24 

Hours 
48 

Hours 
72 

Hours 
96 

Hours 
Percent 
Survival 

0 (control) 2.5 ± 1.7 5 5 5 5 5 100 
40 23 ± 16 5 5 5 5 5 100 
400 190 ± 70 5 5 5 5 5 100 
4,000 1,518 ± 825 5 5 5 5 5 100 
40,000 13,175 ± 5,960 5 5 0 0 0 0 

SD – standard deviation 
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Table 4-14.  Chemical concentrations of diazinon throughout the range-finding test 
Measured Concentration 

(µg/L) Nominal 
Concentration 

(µg/L) 0 Hour 
48 Hours –  

Old Solution 
48 Hours –  

New Solution 96 Hours 
0 (control) 4.5 2.6 0.31 2.6 
40 29 6.2 41 14 
400 190 100 270 200 
4,000 1,800 570 2,500 1,200 
40,000 16,000 6,700 20,000 10,000 

 
 

Table 4-15.  Water quality conditions during range-finding test with diazinon 
Parameter Unit Mean ± SD 

Temperature ºC 11.9 ± 0. 1 
Dissolved oxygen mg/L 10.5 ± 0.1 
pH unitless 7.2 ± 0.1 
Conductivity µmhos/cm 119 ± 4 
Hardness mg/L as CaCO3 51 ± 0 
Alkalinity mg/L as CaCO3 32 ± 4 

CaCO3 – calcium carbonate 
SD – standard deviation 

4.2  TEMPERATURE TESTS 
This section presents the test results and water quality conditions taken during the two 
temperature tests. Temperature, dissolved oxygen, and pH were measured daily in all 
concentrations. Conductivity, hardness, and alkalinity were measured daily in the control 
and highest concentration. 

4.2.1  Temperature 12ºC versus 17ºC 
The 96-hour temperature test was initiated December 1, 2006, and terminated 
December 5, 2006. The daily survival rate documented throughout the test is presented in 
Table 4-16. The test met the acceptability criterion of ≥ 90 percent survival in the control. 
The water quality conditions are summarized in Table 4-17.  
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Table 4-16.  Daily survival of ammocoetes at 12º and 17º C 
Number of Surviving Ammocoetes Percent Survival 

Temperatur
e (º C) Replicate 

0  
Hour 

24 
Hours 

48 
Hours 

72 
Hours 

96 
Hours Replicate Mean 

1 5 5 5 5 5 100 
2 5 5 5 5 5 100 
3 5 5 5 5 5 100 

12º (control) 

4 5 5 5 5 5 100 

100 

1 5 5 5 5 5 100 
2 5 5 5 5 5 100 
3 5 5 5 5 5 100 

17º 

4 5 5 5 5 5 100 

100 

 
 

Table 4-17.  Water quality conditions during the 12º versus 17º C temperature test  
Parameter Unit 12ºC Mean ± SD 17ºC Mean ± SD 

Temperature ºC 12.3 ± 0.2 16.9 ± 0.4 
Dissolved oxygen mg/L 10.7 ± 0.4 9.1 ± 0.3 
pH unitless 7.2 ± 0.3 7.1 ± 0.2 
Conductivity µmhos/cm 123 ± 4 134 ± 7 
Hardness mg/L as CaCO3 51 ± 0 51 ± 0 
Alkalinity mg/L as CaCO3 30 ± 0 30 ± 0 

CaCO3 – calcium carbonate 
SD – standard deviation 

4.2.2  Temperature 12ºC versus 22ºC 
The 96-hour temperature test was initiated December 8, 2006, and terminated 
December 12, 2006. The daily survival rate documented throughout the test is presented 
in Table 4-18. The test met the acceptability criterion of ≥ 90 percent survival in the 
control. The water quality conditions are summarized in Table 4-19.  

Table 4-18.  Daily survival of ammocoetes at 12º and 22º C 
Number of Surviving Ammocoetes Percent Survival 

Temperatur
e (ºC) Replicate 

0  
Hour 

24 
Hours 

48 
Hours 

72 
Hours 

96 
Hours Replicate Mean 

1 5 5 5 5 5 100 
2 5 5 5 5 5 100 
3 5 5 5 5 5 100 

12º (control) 

4 5 5 5 5 5 100 

100 
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Table 4-18.  Daily survival of ammocoetes at 12º and 22º C 
Number of Surviving Ammocoetes Percent Survival 

Temperatur
e (ºC) Replicate 

0  
Hour 

24 
Hours 

48 
Hours 

72 
Hours 

96 
Hours Replicate Mean 

1 5 5 5 5 5 100 
2 5 5 5 5 4 80 
3 5 5 5 5 5 100 

22º 

4 5 5 5 5 5 100 

95 

 
 

Table 4-19.  Water quality conditions during the 12º versus 17º C temperature test  
Temperature Test 

Parameter Unit 12º C Mean ± SD 22º C Mean ± SD 
Temperature º C 12.2 ± 0.3 22.3 ± 0.5 
Dissolved oxygen mg/L 10.5 ± 0.4 8.3 ± 0.3 
pH unitless 7.1 ± 0.2 7.2 ± 0.2 
Conductivity µmhos/cm 120 ± 8 146 ± 9 
Hardness mg/L as CaCO3 51 ± 0 51 ± 0 
Alkalinity mg/L as CaCO3 33 ± 6 37 ± 6 

CaCO3 – calcium carbonate 
SD – standard deviation 
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5.0  CONCLUSIONS  
The specific objectives of the Phase 1 lamprey ammocoete collection and testing effort 
stated in Section 1.1 were all met with two exceptions. A range-finding test with 
naphthalene could not be performed using the static renewal method because of the 
volatility of the chemical. Therefore, the range-finding test with naphthalene was delayed 
until Phase 2 testing when it will be performed as a flow-through test. Similarly, the 
development of a proper flow-through exposure system was delayed until Phase 2.  
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APPENDIX A.  FIELD COLLECTION LOGBOOKS AND CHAIN-OF-
CUSTODY FORMS 
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-------------------~NORTHWESTERN AQUATIC SCIENCES_ 

TOXICITY TEST REPORT 

TEST IDENTIFICATION 
Test Nos.: 686-31 through 37 
Title: Lamprey (Lampetra sp.) ammocoete acute, static renewal range-finding toxicity testing with lamprey 
ammocoetes (Lampetra sp.) in support of the Portland Harbor remedial investigation (RI). 
Protocol No.: NAS-686-Lamprey-rf, October 11, 2006 draft. 

Study Objectives: The study objectives for the laboratory were to: 1) establish proper methods for holding the 
ammocoetes in the laboratory, including feeding and temperature regimens; 2) establish the proper exposure 
system, including size of exposure chambers, flow rate, and feeding regimen; and 3) perform range-finding 
toxicity tests with the following six chemicals: copper, aniline, pentachlorophcnol, naphthalene, diazinon, and 
lindane. After the study was initiated, naphthalene was dropped from the range-finding testing and testing at 
two higher temperatures was added. 

STUDY MANAGEMENT 
Study Sponsor: Windward Environmental, Inc., 200 West Mercer Street, Suite 401, Seattle, WA 98119. 
Sponsor's Study Monitor: Ms. Helle Andersen 
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365. 
Test Location: Newport Laboratory. 
Laboratory's Study Personnel: Richard S. Caldwell, Ph.D., G.A. Buhler, B.S., Proj. Man./Study Dir.; L.K. Nemeth, 
B.A., M.B.A., Acting Lab Director and QA Officer; G.J. Irissarri, B.S., Aq. Toxicol.; G. Hutchinson, B.S., Tech. 
Study Schedule: The study began on September 28, 2006 with preparations to receive and hold lamprey in the 
laboratory. The study schedule required holding the lamprey for two to three weeks after receipt in order to 
determine whether lamprey ammocoetes could be held successfully in the laboratory. After two to three weeks 
of holding, four chemicals (aniline, copper, pentachlorophenol, and lindane) were tested on 11-9-06 in 96-hr 
static renewal tests. Diazinon was tested on 11-16-06. Naphthalene was dropped from the range-fmding phase 
of the study due to the difficulty of keeping it in solution. After the chemical testing started, two more tests 
were requested to assess the ability of lamprey to acclimate to and survive in water-only tests at higher 
temperatures (l 7°C and 22'C). The temperature testing was conducted with remaining lamprey ammocoetes 
following the successful completion of chemical testing. On 11-21-06, at the end of all chemical testing, 
remaining organisms were fed, then ammocoetes were separated into different temperature-controlled rooms to 
acclimate to temperatures for the 96-hr temperature tests which were initiated on 12-1-06 (l 7°C) and 12-8-06 
(22'C). The final test ended on 12-12-06. 
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to 
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR 
97365. 
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices 
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR 
Part 792). 
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the 
study was performed in accordance with the protocol and standard operating procedures. This report is an 
accurate reflection of the raw data. 

TEST MATERIAL 
Description: Chemicals tested included aniline (Fisher Scientific Lot #062904; purity: 99.9% assay), copper as 
copper sulfate (Argent Lot No. 0195; purity: minimum 99%), pentachlorophenol (Eastman Organic Chemicals), 
lindane (Aldrich batch# 07325DD; purity: 97%), and diazinon (Chem Service Lot# 362-71A; purity: 98.2%). 
Preparation of Working Stock Solution and Test Concentrations: Stock solutions of aniline, 
pentachlorophenol, lindane, and diazinon, and were prepared by weighing or, in the case of aniline, measuring 
volumetrically, enough of the chemical to exceed either the saturation levels in water or an amount to exceed 
the estimated aqueous toxicity concentrations, and adding the chemicals to from IL to 4L ofNAS tap water in 
clean, acetone-rinsed brown glass bottles fitted with Teflon® caps. Bottles were capped and the contents slowly 
stirred on a magnetic stirrer at room temperature for ca. 20 hours. Target aqueous concentrations for each 
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chemical were: lindane, 8.0 mg/L; pentachlorophenol, 40 mg/mL; diazinon, 40 mg/L; and aniline, 1000 mg/L. 
The copper stock solution was a I mg/mL stock prepared on 10-27-05. 

DILUTION WATER 
Source: Dechlorinated municipal tap water from the City of Newport. 
Dates of Preparation: A tank of dilution water was prepared prior to receipt oflampreys in the laboratory, 
topped off daily as needed, and constantly aerated. Water was removed for testing, or for aerated temperature 
acclimation prior to testing, on 11-9-06, 11-16-06, 11-30-06 and 12-7-06. 
Water Quality: Ranges for parameters were: conductivity 110-130 µmhos/cm and alkalinity 30-40 mg/Las 
CaC03• In all batches of dilution water hardness was 51 mg/L as CaC03, and pH was 7 .2. All total chlorine 
measurements were <0.02 mg/L. 
Pretreatment: Dechlorinated, aerated ~4 hr. 

TEST ORGANISMS 
Species: Lamprey, Lampetra sp. 
Age: ammocoetes 
Size: An initial representative subsample of six lampreys was measured after lab receipt of all animals. Pretest 
lamprey ammocoetes ranged from 28 to 84 mm in length and 0.04 to 0. 78 g in weight. At the end of each test, 
lengths and weights were measured on all control animals and the overall means were calculated: average 
length, 67 ± 11 mm; average weight, 0.45 ± 0.20 g. 
Source: Cedar Creek, Siletz River, Oregon. Organisms were collected by Windward staff and delivered to the 
laboratory. 
Acclimation: Lamprey ammocoetes were received on 10-17-06, I 0-18-06, I 0-23-06, and I 0-24-06. In situ 
water temperatures recorded on chain-of-custodies were 12.9°C, 12.1 °C, and l l .8°C. Average water quality 
parameters measured in the receiving water at the laboratory were: Temperature, 12.0 ± l.3°C (range 10.6-
13.6); dissolved oxygen, 8.8 ± 0.6 mg/L (range 8.2 - 9.6); pH, 6.0 ± 0.6 (range 5.3 - 6.8); conductivity, 96 ± 39 
µmhos/cm (range 62 - 150); hardness, 31 ± 11 mg/Las CaC03 (range 26 - 51); and alkalinity, 38 ± 35 mg/Las 
CaC03 (range 20 - 90). 

Animals were placed in JO-gallon tanks under flow-through conditions (-35 mL/minute, or-2 volume changes 
per day, with one additional daily siphon and replacement of2/3 volume of each tank). Approximately 50 
lampreys were placed in each tank. Tanks contained 2-3 inches of sediment (Sandtastic Play Sand, Waupaca 
Materials) covered with 26L oftest water and supplied with aeration. Normal behavior for lamprey 
arnmocoetes is to immediately bury in sediment and remain there. If any are observed swimming around and 
not burying, that indicates some sort of stress. A total of six lampreys were found dead on the sediment surface 
within the first few days after receipt of animals, probably from being damaged during field sampling. Four 
lampreys from the 10/18/06 batch died and two from the 10/24/06 batch died. None of these animals were able 
to bury in the sediment. All other lampreys buried into the sediment and were not observed swimming in the 
water column. 

Since lampreys were to be held short-term (a few weeks), they were not fed during this time. Water quality 
conditions for the three weeks prior to initiating the first tests (686-31 through -34) averaged: Temperature, 
12.3 ± 0.5°C; dissolved oxygen, 10.9 ± 0.6 mg/L; pH, 7.6 ± 0.4; conductivity, 129 ± 5 µmhos/cm; hardness, 48 
± 4 mg/L as CaC03; and alkalinity, 44 ± 9 mg/L as CaC03. Further acclimation data for individual tests is 
summarized in Appendix II. Approximately four weeks after animal receipt, remaining lampreys were fed a 
yeast slurry (2 g yeast in 400 mL tap water blended for - I minute). The flow was turned off and 50 mL of 
slurry was fed to each tank. Flow was resumed after 24 hours. Lampreys were then further acclimated to 
remaining test temperatures. 

TEST PROCEDURES AND CONDITIONS 
Test Chambers: The test chambers were 2.5-gallon glass aquaria, containing 2.8L oftest solution each, and 
were covered with plastic lids. 
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Test Concentrations: Four test concentrations and a control were used for each test. Test concentrations were 
determined by 96-hr exposures ofa siogle lamprey to each ofa wide range of three to six concentrations for 
each chemical. Nomioal concentrations used for range-finding testing of each chemical were: 

Anilioe: 1000, 100, 10, 1.0 and 0 mg/L 
Copper: 1.0, 0.1, 0.01, 0.001, and 0 mg/L 
Pentachlorophenol: 4.0, 0.4, 0.004, and 0 mg/L 
Liodane: 8.0, 0.8, 0.08, 0.008, and 0 mg/L 
Diazinon: 40, 4.0, 0.4, 0.04, and 0 mg/L 

Replicates/Treatment: 1 for chemical tests; 4 for temperature tests 
Organisms/Treatment: 5 for chemical tests; 20 for temperature tests 
Loading: 0.38 to 1.05 g/L 
Aeration: Yes 
Feeding: None 
Water Volume Changes: For all testing, solutions were renewed at 48 hours with fresh solution. For chemical 
tests, new stock solutions were started mixing 24 hours prior to renewal. 
Effects Criteria: The effect criteria used io the lamprey range-findiog toxicity test was mortality, defined as a 
lack of visible respiratory movement and absence of response to tactile stimulation. 
Target Water Quality Conditions: Temperature, 12 ± 1°C for chemical tests and 12, 17, or 22 ± 1°C for 
temperature tests; dissolved oxygen, " 6.0 mg/L. 
Photoperiod: 16:8 hr, L:D. 
Light Intensity: Light iotensity for the tests ranged from 49.5 to 73.0 foot-candles. Measurements are recorded 
on each test bench sheet. 

DATA ANALYSIS METHODS 
Percent survival was calculated for each concentration from the raw data. For temperature tests the means were 
obtained for each treatment. The software employed for these calculations was Microsoft Excel 2000. 

CHEMICAL ANALYSES 
For the chemical exposure tests, a sample oftest solution was taken directly from each test aquaria at 0-, 48-
(both old and new solutions) and 96-hours. Samples were stored at 4°C io the dark prior to shipment to 
Columbia Analytical Services. Shipment of samples was generally accomplished the next work day after 
sampliog. 

PROTOCOL DEVIATIONS 
Lamprey anunocoetes were not fed during the first month of holding on the recommendation of William Swiok, 
M.S., Research Fishery Biologist with the USGS at Hanunond Bay Biological Station. Mr. Swink has 
extensive experience working with sea lamprey, iocludiog culture of larval lampreys; effects of density on 
growth oflarvae; and survival, growth, and feediog ofnewly metamorphosed lampreys. After chemical testing 
was completed and holding was to contioue past the ioitial planned time, remaioiog lampreys were fed a yeast 
slurry based on the methods used by the USGS at Hammond Bay Biological Station. 

Dilution water hardness was 51 mg/L as CaC03 io all batches of test water used. This is slightly above the water 
hardness listed io the QAPP (<50 mg/L). Collection site water hardness ranged from 20 - 51 mg/L. 

TEST RESULTS 
Water quality conditions measured in test aquaria during the 96-hr toxicity tests are summarized in Appendix II. 
The temperature specification (12, 17, or 22 ± 1 °C) was met duriog the study for each temperature regime. 
Dissolved oxygen remaioed near saturation throughout the test (range 8.0 - 11.2 mg/L). The pH was withio the 
range of 6.8 to 7.6, and conductivity measurements were withio the range of 110 to 160 µmhos/cm. Hardness 
remained at 51 mg/L as CaC03 in all tests and alkalioity ranged from 30 to 40 mg/L as CaC03 in all tests 
except anilioe ( 40 to 460 mg/L as CaC03). 

The daily tabulations of the numbers of surviving lamprey ammocoetes io each treatment and treatment 
replicate are shown io Tabks 1-7. Although not required for test acceptability io these research range-findiog 
tests, the 96-hr control survival was 100% for all tests in the study, meeting the standard acute test acceptability 
criterion of 90%. 
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Table I. Survival oflamprey ammocoetes, exposed for 96 hours to aniline. 

Nominal Number ofLamEre2'. Surviving Percent 
Cone. (mg/L) Replicate 0-hr 24-hr 48-hr 72-hr 96-hr Survival 

1,000 I 5 5 2 2 0 0.0 

100 I 5 5 5 5 5 100.0 

10 I 5 5 5 5 5 100.0 

1.0 I 5 5 5 5 5 100.0 

0 (control) I 5 5 5 5 5 100.0 

Table 2. Survival of lamprey anunocoetes, exposed for 96 hours to conner. 

Nominal Number ofLamEre2'. Surviving Percent 
Cone. (mg/L) Replicate 0-hr 24-hr 48-hr 72-hr 96-hr Survival 

1.0 I 5 0 0 0 0 0.0 

0.1 I 5 5 5 5 2 40.0 

0.01 I 5 5 5 5 5 100.0 

0.001 I 5 5 5 5 5 100.0 

0 (control) I 5 5 5 5 5 100.0 

Table 3. Survival of lamprey anunocoetes, exoosed for 96 hours to oentachloroohenol. 

Nominal Number ofLam2re2'. Surviving Percent 

Cone. (mg/L) Reolicate 0-hr 24-hr 48-hr 72-hr 96-hr Survival 

4.0 I 5 0 0 0 0 0.0 

0.4 I 5 0 0 0 0 0.0 

0.04 l 5 5 5 5 5 100.0 

0.004 I 5 5 5 5 5 100.0 

0 (control) I 5 5 5 5 5 100.0 
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Table 4. Survival of lamprey ammocoetes, exposed for 96 hours to lindane. 

Nominal Number ofLamJ:>re;t Surviving Percent 
Cone. (mg/L) Replicate 0-hr 24-hr 48-hr 72-hr 96-hr Survival 

8.0 1 5 0 0 0 0 0.0 

0.8 1 5 5 5 5 5 100.0 

0.08 1 5 5 5 5 5 100.0 

0.008 1 5 5 5 5 5 100.0 

0 (control) 1 5 5 5 5 5 100.0 

Table 5. Survival oflamorev ammocoetes, exposed for 96 hours to diazinon. 

Nominal Number ofLamf>re;t Surviving Percent 
Cone. (mg/L) Replicate 0-hr 24-hr 48-hr 72-hr 96-hr Survival 

40 1 5 5 0 0 0 0.0 

4.0 1 5 5 5 5 5 100.0 

0.4 1 5 5 5 5 5 100.0 

0.04 1 5 5 5 5 5 100.0 

0 (control) 1 5 5 5 5 5 100.0 

Table 6. Survival of lamprey ammocoetes, exposed for 96 hours to l 7°C. 

Temperature Number of Lamf>re;t Surviving 96-hr % Survival 
('C) Replicate 0-hr 24-hr 48-hr 72-hr 96-hr Replicate Mean 

17 1 5 5 5 5 5 100.0 
2 5 5 5 5 5 100.0 
3 5 5 5 5 5 100.0 
4 5 5 5 5 5 100.0 100.0 

12 1 5 5 5 5 5 100.0 
(control) 2 5 5 5 5 5 100.0 

3 5 5 5 5 5 100.0 
4 5 5 5 5 5 100.0 100.0 
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Table 7. Survival of lamprey ammocoetes, exposed for 96 hours to 22°C. 

Temperature Number ofLamEre;)' Survivin~ 96-hr % Survival 
('C) Replicate 0-hr 24-hr 48-hr 72-hr 96-hr Replicate Mean 

22 1 5 5 5 5 5 100.0 
2 5 5 5 5 4 80.0 
3 5 5 5 5 5 100.0 
4 5 5 5 5 5 100.0 95.0 

12 1 5 5 5 5 5 100.0 
(control) 2 5 5 5 5 5 100.0 

3 5 5 5 5 5 100.0 
4 5 5 5 5 5 100.0 100.0 
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TEST PROTOCOL 

LAMPREY (LAMPETRA sp.) 
RANGE-FINDING TOXICITY TEST 

1. INTRODUCTION 

1.1 Purpose of Study: The purpose of this test is to perform range finding testing to determine the 
concentrations of specific chemicals that should be used for definitive testing to determine acute 
toxicity. The test employs lamprey (Lampetra sp.) ammocoetes. This testing is research based rather 
than for regulatory purposes and changes to procedures may occur as the study develops. 

1.2 Summary of Method: Juvenile lampreys (ammocoetes) are exposed for 96 hours to a wide range 
of concentrations of several specific chemicals in order to find the concentrations that should be used 
for further testing to determine acute toxicity levels. The range-finding tests will be static-renewal. 
The test chambers are covered glass containers, each holding a volume of solution large enough to 
prevent loading from exceeding 1.1 g!L. For this range finding one replicate test chamber with five 
ammocoetes is employed at each of three or more test concentrations. A dilution water control is also 
run for each test, and a solvent control is also run if a solvent is required for a specific chemical. If 
there is a surplus of animals available, two replicates per concentration with five animals per replicate 
may be employed. Mortality is the effect criterion. 

2. STUDY MANAGEMENT 

2.1 Sponsor's Name and Address: 
Windward Environmental LLC 
200 West Mercer Street, Suite 40 I 
Seattle, WA 98119 

2.2 Sponsor's Study Monitor: 
Ms. Helle Andersen 

2.3 Name of Testing Laboratory: 
Northwestern Aquatic Sciences 
3814 YaquinaBayRoad P.O. Box 1437 
Newport, OR 97365 

2.4 Test Location: Newport Laboratory 

2.5 Laboratorv's Personnel to be Assi!med to the Study: 
Study Director: Gary Buhler 
Quality Assurance Officer: Linda K. Nemeth 
Aquatic Toxicologist: Gerald Irissarri 
Aquatic Toxicologist: Michele Redmond 

2.6 Proposed Study Schedule: Range finding tests should begin within two to three weeks of 
ammocoetes collection. Part of the study is to determine whether lamprey ammocoetes can be held 
in the laboratory prior to testing. 
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2. 7 Good Laboratorv Practices: The test is conducted following the principles of Good Laboratory 
Practices (GLP) as defined in the EPA!fSCA Good Laboratory Practice regulations effective 
December 29, 1983 (40 CFRPart 792). 

3. TESTMATERIAL 

For this study, six chemicals are to be tested ifthere are sufficient animals and chemicals can be 
obtained and put into solutions successfully. Copper, naphthalene, pentachlorophenol, lindane, 
diazinon, and aniline are the chemicals to be tested. These chemicals were selected to represent a 
range of toxic mode of actions. The chemicals will be purchased by NAS. If the number of 
ammocoetes is limited then chemicals will be tested in the order listed above. The nominal 
concentrations prepared for each chemical by the laboratory will be confirmed by chemicals 
analyses. Water samples will be collected from the control and each test concentration at test 
initiation and termination in bottles supplied by Columbia Analytical Services. Samples will be 
shipped via overnight carrier to CAS within 24 hours of collection. 

4. DILUTIONWATER 

Dilution water is dechlorinated municipal water from the City of Newport. 

5. TEST ORGANISMS 

5.1 Species: Lamprey, Lampetra sp. 

5.2 Source: Lamprey will be collected from the Siletz River by Windward Environmental and 
transported to NAS. 

5.3. Age: ammocoetes Guveniles) 

5.4 Acclimation and Pretest Observation: After receipt offish at the laboratory, they will be sorted 
into holding tanks supplied with -4-6 cm of fine sand, flowing water (dilution water), and aeration. 
The flow rate will depend on the number and size of the anunocoetes received. Animals will be 
held for two - three weeks prior to testing. During holding, anunocoetes will be fed yeast and, if 
necessary, a larval fish food weekly or at a frequency that appears to be appropriate based on 
observations of laboratory staff. After two weeks of holding, anunocoetes should appear disease­
free and unstressed, with fewer than 5% of the organisms dying during the 24 to 48 hours prior to 
testing. To determine the loading rate and test chamber size, the wet weigh of approximately I 0 
anunocoetes will be measured before test initiation. 

Care must be used to ensure that fish are not subjected to unusual handling or environmental stress 
either before or during the testing period. Ammocoetes should burrow into the substrate. Fish 
should be handled only the minimum necessary nsing suitable dip nets and should not be subjected 
to more than a 3°C temperature change during any 12-hour period. The dissolved oxygen level 
must be maintained at a level of6.0 mg/Lor greater. During holding, loading offish in aquaria 
should not exceed I 0 g/L, and holding water should be replaced at a minimum rate of 2 tank 
volumes per day. Fish are shielded from any unusual visual stress and treated with a photoperiod of 
16 hours light and 8 hours darkness. A daily log of feeding, behavioral observations, mortality, and 
water quality should be maintained. 

2 
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6. DESCRIPTION OF TEST SYSTEM 

6.1 Test Chambers and Environmental Control: Test chambers are glass containers capable of 
holding a volume large enough to prevent loading from exceeding I. I g/L. Test chambers should 
be covered. Test chambers are maintained at constant temperature by partial immersion in a 
temperature-controlled water bath or by holding in a constant temperatnre room. The system is 
maintained in a photoperiod-controlled room or enclosure. Aeration is not required unless 
dissolved oxygen concentration falls below 6.0 mg/L. Aeration rate should not exceed I 00 
bubbles/minute. If aeration in required, all containers are aerated by slow bubbling of oil-free 
compressed air through 1 ml disposable pipets. 

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA-
821-R-02-012. New glassware and test systems are soaked 15 minutes in tap water and scrubbed 
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed 
once with fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; 
rinsed twice with deionized water; rinsed once with acetone to remove organic compounds (using a 
fume hood or canopy); and rinsed three times with deionized water. Test systems and chambers are 
rinsed again with dilution water just before use. 

7. EXPERIMENT AL DESIGN AND TEST PROCEDURES 

7.1 Experimental Design: The test involves exposure of lamprey ammocoetes to a series of three to 
five test concentrations and a dilution water control. Exposures are for 96 hours. Each treatment 
consists of one test chamber each containing five fish. Total randomization is used for the 
placement of containers in the temperature-controlled room. Test organisms are impartially 
distributed to the test chambers by adding one to two animals to each chamber and repeating the 
process until each contains 5 organisms. 

7 .2 Effect Criterion: The effect criterion used in the lamprey bioassay is mortality, defined as a 
lack of visible respiratory movement and absence of response to tactile stimulation. 

7.3 Test Conditions: The test temperature employed is 12 ± I °C. The photoperiod is 16 hours of 
light and 8 hours of darkness. Illumination is supplied by ambient laboratory lighting. The 
dissolved oxygen concentration in each test container must be greater than 6.0 mg/L throughout the 
test. Test containers are gently aerated ifrequired to maintain the oxygen level. If aeration is 
employed, all containers are treated equally. In the 96-hr test, the test solutions are renewed at 48 
hours at a minimum (more if needed for purposes of specific chemicals in solutions). Loading must 
not exceed I.I g/L. 

7.4 Preoaration of Test Solutions: Each chemical stock solution is prepared by manual mixing with 
dilution water to prepare a series of test concentrations. The test dilutions are brought to the test 
temperature by partial immersion of the test containers in a water bath and, if necessary, are gently 
aerated until the dissolved oxygen concentration is 6.0 mg/Lor greater. A solvent may be required 
to get some of the chemicals into solution. 

7.5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test 
containers as previously described. 

7.6 Feeding: Animals are fed weekly during holding. If deemed necessary, animals will be fed 
prior to the 48-hour renewal. 

3 
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7.7 Test Duration, Type and Frequency of Observations, and Methods: 
The test duration of the range finding toxicity test is 96-hours. The type and frequency of 
observations to be made during the test are summarized as follows: 

Type of Observation 

Biological Data 
Survival (in each test container) 

Physical and Chemical Data 
Temperature and dissolved oxygen 

pH 

Hardness and alkalinity 

Sample for chemical measurement 
(each concentration and control) 

Times of Observation 

Daily 

Daily 

Beginning, at renewal, end 

Beginning and end 

Beginning and end 

During the test, dead organisms are removed at least every 24 hours. Dissolved oxygen is measured 
in each stock test solution using a polarographic oxygen probe calibrated according to the 
manufacturer's recommendations. The pH is also measured in each stock test solution using a pH 
probe and a properly calibrated meter with scale divisions of 0.1 pH units. Temperature is 
measured with a calibrated mercury thermometer or telethermometer. Conductivity is measured 
with a conductivity meter. Hardness and alkalinity are measured using Hach test kits. 

7.8 Test Acceptabilitv Criterion: In a range finding test with only five animals in the control, the 
standard acute control survival criterion of90% is not realistic. If one animal dies randomly, the 
test would not meet the criterion. Test acceptability will at the discretion of the study director. 

8. DATA ANALYSIS 

The data generated from the range finding test will be used to estimate the concentrations to be used 
in later definitive test. Percent survival is calculated for each treatment replicate, and, if there is 
more than one replicate per concentration, the means are obtained for each treatment level. An 
LC50 is calculated using Probit, Spearman-Karber, or Trimmed Spearman-Karber method. 

9. REPORTING 

The final report of the test results must include all of the following standard information at a 
minimum: name and identification of the test; the investigator and laboratory; information on the 
test material; information on the dilution water; detailed information about the test organisms; a 
description of the experimental design and test chambers and other test conditions including water 
quality; definition of the effect criteria and other observations; responses, if any, in the control 
treatment; tabulation and statistical analysis of measured responses; a description of the statistical 
methods used; any unusual information about the test or deviations from procedures. 

4 
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I 0. STUDY DESIGN AL TERA TION 

Amendments made to the protocol must be approved by the sponsor and study director and should 
include a description of the change, the reason for the change; the date the change took effect, and 
the dated signatures of the study director and sponsor. Any deviations in the protocol must be 
described and recorded in the study raw data. 

11. REFERENCE TOXICANT 

Reference toxicant testing is not practical or required with range finding testing for research 
purposes. 

12. REFERENCED GUIDELINES 

ASTM. 1996. Standard guide for conducting acute toxicity tests on test materials with fishes, 
macroinvertebrates, and amphibians. E729-96. American Society for Testing and materials, 
Philadelphia, PA. 

EPA. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms (Fifth Edition). EPA-821-R-02-012. Office of Water, US 
Environmental Protection Agency, Washington, D.C. 

13. APPROVALS 

for Windward Environmental ----------------
Name Date 

---------------- for Northwestern Aquatic Sciences 
Name Date 
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SPECIES: Lampetra sp. ·z,,v",;,.. 

I DATE I T(~~p pH 
DO COND HARD ALK No. of Water 

(mg/L) (µmhos/cm) (mg/L) (mg/L) Source 
Animals Change 

Feeding Disposition Comments !nit. 

[1//1'o; I(, "/ r.J 3- g 1 '1> )I ;....: sf,111 1•~ - t )-0 'I 
'v'" "" Z..1.-"'1,.. :./l 

~~-v~ /"c../d,,.. 
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/ 1 ·J-o( I~.) ]:J .. '6' ¥' /(,o 51 3u 'I 
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/d,o/( ,/t /IC f,-/./ 

12-•/ .. 1)1 I'!.:; ·1.z. 4,0 155 51 4o ,, ,, 
I I 

'1A~KI'/ 
~lf.. A>\,-k ·T•l'fl-I 

tVPy; -;,o.1 1, .> 8- 1- ( 1-1::. :; I '1<) I\ I I 
\ \ 

·r+.At"Jt' 16'" 
1v1h--~ 

lil§ 

/}/{/..,,,, ZI·~ 7,;- 1 .. ) /$"> >I 50 ,1 
' ' 

I r TJ:'1,l17-
~"'/\ I'..-,, •. 1.J ·r/H.1.k:J/ 
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~· 
~ 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
(j)o/5 , . .'.l. ,,..,_,,.:v 

Test No. 686-.-DI Client. _____ W=in=d~w~ar=d~-------- Investigator ___ _ 

STUDY MANAGEMENT: 
Client: Windward Environmental, 200 West Mercer Street. Suite 40 l, Seattle, WA 98119 
Client's Study Monitor:_M=s~. H~e=l=le~A~n=d=e=rs=o"'n ________________ _ 
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: 

Project Manager/Study Director: G.A. Buhler 
1 

QAQlflcer: L.K.Nemeth I. G.J. 1tz.1ssA-/1.'"/ 6-> 
2. It. s. 0~ 1). ... ~,, o:;:,J 3.. _______________ _ 
~ 5. ----------------

Study Schedule: // _
1 

? _,, ,_., / 7-"W 
Test Beginning: __ //_'i~· "'~la_/_'8_ZO ___ Test Ending: --~~~2~~"'""-~----

TEST MATERIAL: 
Description: Aniline Fisher Scientific Lot# 062904 
NAS Sample No.: 
Date of Preparation: 

DILUTION WATER: 
Description: City of Newport tap water 
Date of Preparation/Collection: __ -'1~/'--~~H?-="-='-''--· ""-----------------
Water Quality: Cond. (µmhos/cm) , , 0 pH f- 7--
Hardness (mg/L as CaC03) '..! Alkalinity (mg/L as CaC03)_1..f~G_.., ____ _ 
Total Chlorine (mg/L, DL 0.02 mg/L) .(, o-ov 
Treatments: Dechlorinated, aerated<: 24 hours 

-:ft Ta.Ak. of "'~lu..+:a"' Wc.t-kr wo.s f ~Ch-"'E'.cl b""e°"fO~te.__=la.~..-c~=,!'l-J=.S-W'_«-_""-_'°_. Ne-&~~ f\--\-1<~. -"-~l-<>J~'o-,-m~p-ped.--0-ff=~,i.,-a,~:1-.i ~htr>' n~ ed ~d, 
TEST ORGANISMS: q,~.l CO"S~'"'''i a"<-c."'1.d, i):t""\-'"" u.J<>.IH' ne«&..,,d:.fu,... mt 0-)DS r<!M<!v<d<>" il·'f·Ob. 

Species: Lampetra sp. Age/Size: q l/>JM oci>ek 
Source: Siletz River, Oregon-Cedar Creek area 
Acclimation Data: 

Date Temp. pH DO Conductivity Hardness Alkalinity Total Comments 
(°C) (mg/L} (µmhos/cm) (mg/L} (mg/L} Ammonia-N (including tank#} 

(mall 1 

'°~ ll-"' 1-'f 10-·\t> 1--.~ '1~ li'O /),. ()t:J .,;:, 
1c--l'h'M /'1-''f 'fµ) ft·'?- i'\-0 i,.i-,, 5"0 ()-DO ,,,, '3-

.,..*"" /i-"f 1'f fk'i Y',l-0 )•~--'4..., "'i-0 P-li>O ~'Z, 
o-:;i..., 11-'I "f .. ; i,IA J'3,) ;> '1.2: S'1 ,<;'V /!J .. o I ~It 

/<>-Jo-«, ,.,,.-r (8,0 1-0..--i 1'1-0 y.,, :::.v (). o1 1/..C 
ll>~i ... .., 17.-'K M 10-1.- IYD '1~ '-fu ~o/ "1 .. 

II ~ttJ~ 1-,....lo ¥ ta,,_ , I)<:; '1'\ '1V e> 00 1114 
J/-;!.<>\o 1-vl g .. i- 10 .. -i, J'JP <;/ 51' ()-00 Ht; 

Ji-1* 11.'J r"I 10...'6 no J/ '-/0 D-00 t.'I 
II-If..,,. ii .. Z- 8-0 JI. v r>o .,, '10 000 

"· '2 
/1-f'-o.., 1 J--I,> '¥1 ll· -z_.. i>) 5 570 o-oo ft.It,, 

/(-~..,~ 11.7, --:r--J 1'3·0 JW JI ']o ()-CO 1i-I ,,_.,.., 11. '1 1---1 Ii· <I I JO )I so o.c I tJ11 
P-i...., 11,s S....o ll·v 17--) s-1 5"0 fl-OJ ¥t:J-
lt·'kY 11-ll s..o lf-7 t'J..S"' ~-, '(0 e--oo d-"f 

Mean n-"V :r-~ /1-0 r)-0 111 ~ If') f) .. OrJ 
S.D. f)Ap o-'-1 II.';/- 0-1{ -. lo rJoC 
(N) l l'(.I flS) US'l ,,,l i '5' ! [ i 5') {;>) 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

>I ~u~'"'" 
Test No. 686- K CD Client. ____ ____,W'-'i""nd"'w"'a"'rd""----------Investigator ___ _ 

TEST PROCEDURES AND CONDITIONS: 
Test Concentrations (10% series recommended): l,000, 100, 10, 1.0 and O mg/L (control). All 
concentrations are nominal. 
Test Chambers (description): 2.5 gallon glass aquaria covered with plastic wrap and plastic lids 
Test Volume (mL): 2.8 L Replicates/treatment:_l 
Organisms/treatment: 5 (5/repl) Temperature ("CJ 12 ± I 
Test water changes: one, at 48 hours Aeration during test: Yes 
Feeding: None. Test Duration: 96 hr 
Photoperiod (LID): 1618 Light intensity (ft.c.): ~ ) /-/o·-o l. t,~ 
Beaker Placement: Stratified randomization 

Randomization chart: 

I fa' I / oo )1JOO 

STOCK SOLUTION PREPARATION: 

10 ;1~ If-iii' 
G ,r·/·i'i' 
rf1J TEST SOLUTION PREPARATION: 

Location: Room I 

J-0 I JtJ 

3.7 mL of aniline stock is diluted to 3, 700 mL; this is the 1,000 mg/L concentration. 
370 mLofthis is then diluted to 3,700 mL; this is the 100 mg/L concentration. 
This process is repeated for the 10 and 1.0 mg/L concentration. 

After all solutions are mixed, 500 mL is removed for chemistry samples, 

LOADING (g/L): 
(weigh and meas 

Page2 of 

-f°'-'ir 8' ot 13 
Revised 11/8/06 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
€>~,, .. 1'-''11'-"' 

Test No. 686-,j-) 1 Client. ____ ~W~i~nd~w~ar~d~ ________ Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY 0 (11 I~ ft)(, )V°? bJ 
Cone. Temp pH DO Conductivity 

Hardness AlkaJinity # 
(mg/L) (°C) (mg/L) 

(µmhos/cm) 
(mg/L) (mg/L) Survivors 

I,000 
12. f' ·7, /, lo.:; / 2 0 51 

IOO 
}J.'f 1.'/ /IJ.'f 

IO 
iJ. "l /.</ 5' iD.'/ 

1.0 
/J.'i 7.2- lo.5 J 

Control JJ, g 7,2- 10.y .) 
NOTES: Sample new solutions at each concentration and ship to CAS. 

DAY 1 (I[ I /tl!VW)<"'::J 
Cone. Temp pH 
(mg/L) (oC) 

I,000 rz,,Lf r'1 
100 

IO 

1.0 

Control 

DAY2( II//( /r;f.;,), 
Cone. Temp 
(mg/L) (°C) 

I,000 
I'),.,/,, ;. 

IOO 
i '), f r'i 

IO 
!1~'1 J.H 

1.0 +._} 11--j 
Control 

ri.11 1-·7 

DO 
(mg/L) 

DO 
(mg/L) 

/v ·I 
10- Ip 

iO l.P 

JtLI.:; 

Conductivity 
(µmhos/cm) 

Hardness 
(mg/L) 

Alkalinity 
(mg/L) 

# 
Survivors 

'> 
) 

) 

) 

>' 

# 
Survivors 

1.C}O} 

') 

f 

NOTES: Sample new and old solutions at each concentration and ship to CAS. 

Page 3 of 

Pa'il- '? ~ r3 

Comments 
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Comments 

Comments 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST ~ 
~I !f1'> WI'""" 

Test No. 686-1: Client. ____ ~W~in~d~w~ar~d,,__ ________ Investigator 
- . 

DAY3 
· Cone. Temp 

pH (mg/L) (°C) 

1,000 
IZ,'i!' 1-<-

100 
12.'il 1.5 

10 
1·'1 12,(. 

1.0 
12,i '.l.5 

Control 
12,9 .,,. 5 

Cone. 
(mg/L) 

1,000 

100 

10 

LO 

Control 

DO 
(mg/L) 

lo.</ 

Wl. 

9,'j 

;o.1 

lo, 2. 

DO 
(mg/L) 

WATER QUALITY DATA SHEET 

Conductivity Hardness Alkalinity (µmhos/cm) 
(mg/L) (mg/L) 

# 
Survivors 

# 
Survivors 

Ol:t.D) 

s 
') 

J 

5" 

Comments 

Comments 

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on 
control animals. 

y.. 

5() 

(JV) 

tVo 

0
_ i.- o. I tJ·"- f' 

( i.() ( 16) (v{) (r,) 

Iv o 

I" ) n> 0' 

Page4 of 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST ~ 
.,, \ ~U-"•"""' 

Test No. 686-k Client. _____ W~in,,,_dw""a,,,r=d ________ Investigator ___ _ 

WATER SAMPLING RECORD 

NAS Sample Description 
Date Time Initials Comments 

# Day Cone. (mg/L) 

()~Ir DayO 1,000 I/ -c, -c1<> i i;;--1)- hlr"-. ')~•"'.:..__ 

o--:r'fi 1r DayO 100 . \ 

D""M2.& DayO IO ~ 
01-9}&-- DayO 1.0 'efLO•.M L 

;_ ·-:)ti, 'i L- DayO control 7 > 1' IPo<.J.-"" L 

c)-J. Z.,.)V Day2-old 1,000 11 rl 1-tJl,:J / IA&f< t.Al. iOJJ •"'1<--
trlU·v Day2-old 100 I 

I , 

U1P:k°- Day2-old IO 

.-iti,~ ...... Day2-old 1.0 

OJ iD .• ~ Day 2-old control 1~ . 
' ' 

O'!rJOtr Day2-new 1,000 //-JJ-r,ij .. 
-, . 

/{:,{0 &."h """'''""'--
0'61. i "' Day 2-new 100 j 

o~ ~-i..~ Day2-new IO ,/, 
.~.? '"7."J,i>- Day 2-n~w 1.0 g,o,,,,.t.-
~-•l·'i~ 

Day2-new control b -~ 1• /, 0•"1. YI 1.-
-..";3..h. . .., __ Day4 1,000 /)-1 ~"'-' I '1-1,-V LllrJ I.;;(}:)"' (.__ 

C'j)l,r Day4 100 i 

u?)"'U.- Day4 IO I 
q<Jr•-- Day4 l.O 

""'".,~~- Day4 control . '7 ;~ ~ 
~ y 

Page 5 of Revised 11 /8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
7 1.-(J) <rt} i j-t,l. ~ '>-

Test No. 686-Z Client. _____ W~in=d=w=ar~d~ ________ Investigator ___ _ 

STUDY MANAGEMENT: 
Client: Windward Environmental, 200 West Mercer Street, Suite 40 I, Seattle, WA 98 ll 9 
Client's Study Monitor:_M=s~. H=e=l=le~A=n=d=e"-"rs=on~----------------­
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: •.,.t? 

Project Manager/Study Director:._G=.A=·=B=u=hl=e~r -"'-------~~-------
QA pqi1cer: ,L.K. Nemeth,..,, I. p, J, 1 fl.ISSA-1!£1 6.lL 
2. Yr. r. Citdvdi/ Ltv 3. ---------------
4·--------------5 . ______________ _ 

Study Schedule: 
TestBeginning:f/~ '1'- Oi. /?o~ Test Ending: ____ f_&_·_·i-o _____ _ 

TEST MATERIAL: 
Description: Copper as CuS04•5H,O, Argent Lot No. 0195. lmg/mL stock prepared 10-27-05. 

NAS Sample No.: ( A-f4 91% ,.,,,,,, ... ~, 
Date of Preparation: ' 

DILUTION WATER: 
Description: Citv of Newport tap water 
Date of Preparation/Collection: ___ ·~;/~~'Z>~"'~~-----------------
Water Quality: Cond. (µmhos/cm) /JO pH ?--Z-
Hardness (mg/Las CaC03) t;' I Alkalinity (mg/Las CaC03) __ '-f~'O ____ _ 
Total Chlorine (mg/L, DL 0.02 mg/L) ( o·<>-Z.-
Treatments: Dechlorinated. aerated;, 24 hours 

K- \o .... I<, r:r-f' A.1.-ttk .'a .... wa.k.. ~ ~· ~o . .-e.d."""-~~~._=f"1a.\a.~,,~~~'P=T<;t=-•. -we«--~.._~c.~rn~-=~""'~~~~\-<>~b-.J-tc~p-p-e<l~c~f'~f'~d~Q~it-t 1.u'tt bi. ~~e~i 
dV'\J.:. C.O'W'&+ci....-t\~ a~. 13i\_u.J-;-c.1' 'J.lo,..\e._r ,..~eJ~~ -+a-i- Wtl.S f"t'.Vr~6-0-i1 Jl-'f·Ofo f 

TEST ORGANISMS: 
Species: Lampetra sp. Age/Size: t::fl'Ht>?t:>(,o~Jir:s 
Source: Siletz River, Oregon-Cedar Creek area 
Acclimation Data: 

Date Temp. pH DO Conductivity Hardness Alkalinity Total Comments 
(OC) (mg/L) (µmhos/cm) (mg/L) (mg/L) Ammonia-N (including tank#) 

(moll) 

llP-•U"*-' JI--~ ''/-,!./ '"··"' /'1.0 ~,.,, .so fi;z. 
/IF!.,_,., !v1 '}>O II. '2- J(,,., i.n, 90 tJ:;; ?-
p .. zg,,,., {?.-'( • .. 1 J/J.-J i .,.., . j ~ '10 IJ: ~,, 
/0-7/lv Ji-!/ ¥·/ 1o·t ;..,) c:/ FD if-{/ 
"'ll>fu /z,j- . --:; 

10''{ /JO '-1) yv ii-> 
.v..:i/w n-'t ::r'! t,O.· l~ 1 ?0 "7 w·o P-..1'7 
/1)-/-tb h;v 1:'7 i<>-) J>S . > 'fO .,,;/ t( 
11-z;,;,, . n-t I)"~ 1v.-1 no SI <;'l} ~ 
11-j-i>w IFS° 1"l /U·~ , , ,..., 51 '10 tJ;C, 

''"""'· l{·Z... 'f{·O i l-'P 1l0 "( i.tO -jP-1) 
Ji-)~\, 1/,(,, 1'1 t1-z... ns .>1 .;--\) P' /!,; 

1rlm1> 1j z.,. -1"7 i?...O I -z.;CJ ., .. , )0 .;,_/ 

Irr«·· lt~7 "'"' If "f /JU ll 7V /1-// 
11-s-.~ il-S- /J 11- ~ /-Z,°:;, ~I 5v il'/r 
j,...,. ... j/·'J' .. :) Ii .J,. I -i,,,;; ~I '10 if!{ 
Mean ;i.-z.... rif i/-0 no tj '?5 i{<; 
S.D. er "' ()·'( li· i' ti,'( '1 lP 
(N) (ff) I 1f) {/57 11n {I)] {/ l/ 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
) l- (l)C.lt»lrl\. "Z\p 

Test No. 686--2' Client Windward Investigator ___ _ 

TEST PROCEDURES AND CONDITIONS: 
Test Concentrations (10% series recommended): 1.0. O.l. O.Gl. 0.001 and O mg/L (control) 
Test Chambers (description): 2.5 gallon glass aquaria covered with plastic wrap and plastic lids 
Test Volume (mL): 2.8 L Replicates/treatrnent:_l 
Organisms/treatment: 5 (5/repll Temperature (°C) 12 ± I 
Test water changes: one, at 48 hours Aeration during test: Yes 
Feeding: None. Test Duration: 96 hr 
Photoperiod (LID): 16/8 Light intensity (ft.c.): k '1-5 11-1o-oi.. ,,/If!; 
Beaker Placement: Stratified randomization 

Randomization chart: Location: Room I 

Jo.001 j /-o 0-tJ/ I {). I 

STOCK SOLUTION PREPARATION: 

TEST SOLUTION PREPARATION: 

3.7 mL of lmg/mL copper stock is diluted to 3, 700 mL; this is the 1.0 mg/L concentration. 
370 mL of this is then diluted to 3,700 mL; this is the 0.1 mg/L concentration. 
This process is repeated for the 0.01 and 0.001 mg/L concentration. 

After all solutions are mixed, 500 mL is removed for chemistry samples. 

LOADING (g/L): 
(weigh and mea 

S"'f 
3 
l5) 

o. Z,Cf 
0. D"J 
(5) Page 2 of Revised 1118106 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
".> v Q) ~I Kl.-<>Y 

Test No. 686- 2 Client Windward Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAYO(I/ ! bJl 
Cone. Temp pH DO Conductivity 

Hardness 
(mg/L) (OC) 

(mg/L) 
(µmhos/cm) 

(mg/L) 
Alkalinity # 

(mg.IL) Survivors 
Comments 

LO 1,,.1 /o.9 J;/.:2. W' SI '{O ) 

0.1 
I. I //). f I<. I 

----+------------1 
') 

0.01 
/;J. ".l. 1.1 /(), 7 

0.001 
r;i .1 1.1 Jo.~ 

Control 1. I /(), (p I;'(. ?J 
NOTES: Sample new solutions at each concentration and ship to CAS. 

DAYl 
Cone. Temp 

# (mg/L) (°C) Survivors Comments 

LO ,,,..-z,, 0{.)r?) 
0.1 s-
0.01 J 

0.001 ~ 
Control > 

DAY 2 (If I 11 fl)\.) G">j 
Cone. Temp pH DO Conductivity Hardness Alkalinity # 
(mg/L) (oC) 

(mg/L) 
(µmhos/cm) 

(mg/L) (mg/L) Survivors 
Comments 

1.0 
0 

0.1 s /{).{;> 
0.01 

~) /0.,,, ) n_,.-; 
0.001 /C f.· ) n .. ·1 'f J 

Control 
f-7 ) I z.,t, 

NOTES: Sample new and old solutions at each concentration and ship to CAS. 

Page 3 of Revised 11/8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

(!:} LAMPREY SURVIVAL RANGE-FINDING TEST 
)-Z.... Ii -u.1'1.1 <!!> 

Test No. 686...Z Client Windward Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY 3 ( !1 I It-I~ {,Sl- ir. · 
Cone. Temp 

pH DO # 
(mg/L) (OC) 

(mg/L) Survivors Comments 

1.0 
11.l i.5 10.1 

0.1 s . 
IL'1 ".J.G. /c, J ::> 7J.~ 

0.01 
11.. 'd 1.1. /o.5 --.J 

0.001 
il·' ·v. 10,./ 

Control ;i.. t /&,.., 1·" 

DAY 4( 11 ii' /(fl;> 
Cone. Temp 

pH DO Conductivity 
Hardness Alkalinity # 

(mg/L) (°C) (mg/L) 
(µmhoslcm) 

(mg/L) (mg/L) Survivors Comments 

1.0 
J"Ll r3 !/) 51 "'{.::.; 0 

0.1 
z,l'3rJ) 

0.01 
IL-/ > 

0.001 
I J.--1 °1'' > 

Control y I !.- I 
NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on 
control animals. 

w9:.. (<. , 2--? r·> 10-> II> 5'1 110 , 
0 o, 'V o-v '1 0 

50 l').1..- l (p) ( b) ( ~) 
( v~ (,'I&) ci>) 

( l"J 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

} v fJ!!, \I-ti>""' 
Test No. 686- 2 Client _____ W~in=dw~ar=d~ ________ Investigator ___ _ 

WATER SAMPLING RECORD 

NAS Sample Description 
Date Time Initials Comments 

# Day Cone. {mg/L) 

rj'.} -::r.~ c- DayO 1.0 I/- <j-01,> 1'1"0 b?\-'2, '005'\'\t-

orrl>&- DayO 0.1 

o·trrt:-- DayO 0.01 

D1'1-f(r Daya 0.001 

orr'lr- Daya control '7 :4-", 7 ;1~·7 

rJ1-•J)(r- Day2-old 1.0 >1-11-V\.J J ' - Vl'h .. :;...,.~~At 
' 

I) 1-'1'-l--' Day 2-old 0.1 
. 

I 

O}'ifi.- Day2-old 0.01 

Or't'it-- Day2-old 0.001 

o·r111.- Day 2-old control ~· '. I 

D"tfOOif' Day2-new LO 11-111)-.. /\'() 1./X'-J (£<) .111-t.... 

tJ"8011r Day 2-new 0.1 I . 
f) 'iCIZ. 1?- Day2-new O.Ql 

OY031r Day 2-new 0.001 

08n'iif Day2-new control . ' . '1> 

·"' .. , -~ . 

O?f3 <;/.,.... Day4 1.0 lh '-·l> f/;i 1~-. i·IYI... ---<>·1.) --- '-' 
, 

~ il". • 

bj?,L.6- Day4 0.1 l~ 

D'$})1·/ Day4 0.01 

O'i 5:/cr Day4 0.001 

V 'S'Y'ler- Day4 control " ) .... ' 
v 

. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-

LAMPREY SURVIVAL RANGE-FINDING TEST 
.,, ..., ('.!)"",vu. ...... 

Test No. 686-'3 Client Windward Investigator ___ _ 

STUDY MANAGEMENT: 
Client: Windward Environmental. 200 West Mercer Street, Suite 401, Seattle. WA 98ll9 
Client's Study Monitor:~M=s.~H=e=l=le~A=n=d=e'Crs=o".'n~---------------­
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: , ,,}, 

Project Manager/Study Director:._G=.A=·~B=uh=le~r~"'-v-------~..,------
QA Oftl.cer: L.K.])lemeth I. G,,J. J/2.}SS.l\-ft?I ~J 
2. v.-~-pl_J_u-t1~ <&"? 3·---------'------
4. 5. ______________ _ 

Study Schedule: . _.. 
Test Beginning: __ /~/-_'1~-o~&~_/_r_l.f~)~_ Test Ending:--~'}_-~/ }<-·'7)-=·j,._/_(;---'-'f_) __ 

TEST MATERIAL: 
Description: Pentachlorophenol (PCP) Eastman Organic Chemicals 
NAS Sample No.: 
Date of Preparation: 

DILUTION WATER: 
Description: Citv ofNewoort tap water 
Date of Preparation/Col!ection:_~lulc_---="2_..o---'C..o._:;;( ________________ _ 
Water Quality: Cond. (µmhos/cm) /JO pH J-- "l..--
Hardness (mg/Las CaC03) S: I Alkalinity (mg/Las CaCO,) __ ~.,_O ____ _ 
Total Chlorine (mg/L, DL 0.02 mg/L) ~ 0·.0'Z-

Treatments: Dechlorinated, aerated ;, 24 hours 
0-t1,1't>""- of- <l~(u.+.-.,,, u:<t1<e.r "'"" ?~~~~·<'E,...t\:1<1:1.-w'::t~,.,,'l:"~.<:u..ielif',..~~u<'ee;\;.ve;e<J:<,.";;-i~:-:-C·!i>f~:t.<*:i:-<· ;M:ii<:, wlie."I »et:dtd; 

TEST ORGANISMS: '"'J.. c.b-1\s , n"\-l'i .._e.r<.lie.d ' p;tu..-ti.'O" \<l<!.le.r ~eetled°. fur -ie."+-IJJ~. ol O?t li-'1-o '"· 
Species: Lampetra sp. \ Age/Size: 4 l'h Jnn ,,,..,, kJ; 
S 'I R' 0 Cd C k ource: S1 etz iver re!:!on-_ e ar ree area 
A cclimation Data: ?'..,,.~ 1#/dw _/ , 

Date Temp. pH DO : .;· .. conductivity Hardness Alkalinity Total Comments 
(OC) (mg/L) \ (µmhos/cm) (mg/L) (mg/L) Amrnonia-N (including tank#) 

(moil) 

. 

Mean 
S.D. 

(N) 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
,,, ll .,,. .... ~~ 

Test No. 686-J' Client. _____ W'-'"'in,,,d"'w"'a,_,rd,_ ________ Investigator ___ _ 

TEST PROCEDURES AND CONDITIONS: 
Test Concentrations (10% series recommended): 4.0. 0.4. 0.04, 0.004 and 0 mg/L (control). All 
concentrations are nominal. 
Test Chambers (description): 2.5 gallon glass aguaria covered with plastic wrap and plastic lids 
Test Volume (mL): 2.8 L Replicates/treatment:_l 
Organisms/treatment: 5 (5/rep!) Temperature (0 C) 12 + 1 
Test water changes: one. at 48 hours Aeration during test: Yes 
Feeding: None. 
Photoperiod (LID): 16/8 Light intensity (ft.c.): __kff/ 11-10-vi& If"!:> 
Beaker Placement: Stratified randomization 

Randomization chart: 

STOCK SOLUTION PREPARATION: 

TEST SOLUTION PREPARATION: ,., 

Location: Room 1 

.~~ . 
. J(711'~!''370 mL of 40 mg/mL PCP stock is diluted to 3,700 mL; this is the 4.0 mg/L concentration. 
111 i-1'" r)~ 370 mL of this is then diluted to 3,700 mL; this is the 0.4 mg/L concentration . 
.-}I ,\'< This process is repeated for the 0.04 and 0.004 mg/L concentration. 
'-" 1\ 

After all solutions are mixed, 500 mL is removed for chemistry samples. 

LOADING (g/L): 
(weigh and meas e 

s-r 
1'1 
lS) 

Page2 of 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

;,']<'I~""" 
Test No. 686-J' Client Windward Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY0(11/ 6.ll 
Cone. Temp pH DO 

Conductivity Hardness Alkalinity # 
(mg/L) (OC) 

(mg/L) 
(µmhos/cm) 

(mg/L) (mg/L) Survivors Comments 

4.0 
I~. :t 7.l- I I') Si </D 

A-ti, , \ h 
/{).'-j '> tJ it:, >:.' vv\-' 

0.4 
10A > /].~ '7, I 

0.04 n.i 1.1 /O·l 
0.004 

r;i,;i, 1. / lo.tf S' 
Control 

i:l. 3 1./ 10.i.J :s--
NOTES: Sample new solutions at each concentration and ship to CAS. 

DAY 1 (// //0 I O,,)h 
Cone. Temp pH DO # 
(mg/L) (OC) 

(mg/L) SuIYivors Comments 

4.0 '7,..,-Z,. J.t.{ 0()11) 
0.4 

-O{)p '")..- z.,. 1-? 
0.04 

1-;3 :r 1--"l--
0.004 s-/~']; -rz..... 

Control ri·z. 1'-1/ ) 

Comments 
Cone. pH DO Conductivity Hardness Alkalinity # 
(mg/L) 

(mg/L) 
(µmhoslcm) 

(mg/L) (mg/L) Survj.vors 

4.0 ?-) /OJ} Iv) )1 "\ 0 11· 0 
0.4 

I 1.-t- lv '1 105 0 
0.04 

/].,Z., }-} /C,•f § 
0.004 

/1,) ?.) /C· "' > 
Control 

'j-} 
....... ,,,... 5 t.. /v"J 

NOTES: Sample new and old solutions at each concentration and ship to CAS. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST I 
:; (J \\""\""~ 

Test No. 686- :a-"" Client. ____ ~W~in=d~w~ar=d~ ________ Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY 3 ( 11 I I Z-/ o ) blJ. /f~._ 
Cone. Temp pH DO # 
(mg/L) (°C) (mg/L) Survivors Comments 

4.0 
11,"T 1.1. to. ·!J ~o 

0.4 
11.1 1., IO -I --. 0 

0.04 
11.1 -:u .. -IC. 't 0 

0.004 
IZ.'O' 1.1. s-lo,·;, 

Control 1 ·?.,ii -:i.s 1c,L- ~ 

DAY4(11 /J 
Cone. Temp 

pH DO Conductivity Hardness Alkalinity # 
(mg/L) (OC) 

(mg/L) 
(µmhos/cm) 

(mg/L) (mg/L) Survivors Comments 

4.0 ?J> /0 b -7~ '--(<) 0 I Z..l 
0.4 

j 1-/ r-; () ,o . ..., 
0.04 

it-/ 1-) ,~ { ~ 
0.004 

I i.1 }],,- I" 'f y 

Control 
jz_,i r-z... ,.,, 1 < 

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on 
control animals. 

iz..,? 7~? (0-'{ I 11- 51 ~;;) 

o.v O·I 0 0 
tJ-- 1..- 5 

lb) ( io) 
{ 2.f) (16) c ~) iiS) 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf, 

LAMPREY SURVIVAL RANGE-FINDING TEST 
'} 1 (J)IA\71 1-t~-·I<> 

Test No. 686-<!' Client Windward Investigator ----

WATER SAMPLING RECORD 

NAS Sample Description 
Date Time Initials Comments 

# Day Cone. (mg/L) 

0 ""}';/0 (;r DayO 4.0 ll-7;; l,o 1'1i> t."*-Z.. ~~O""<V\L 

01~//;- DayO 0.4 i 
C)'.}-f?,&- DayO 0.04 .. 
t) 7'83t""' DayO 0.004 ll oo '"'I-
07'$'f<:r DayO control •• 1,~~1o~l-

,,:Vo)v- Day2-old 4.0 11-11-v"" , 1,.-Z,) l~ /1t:.:,;,1;;)•"\ '-

Day2-old 0.4 
. 

nonfpir ' 
6i1J"h.-- Day 2-old 0.04 I I 
olOl/v Day2-old 0.004 

v1rPiv- Day2-old control ~ ·d 
Oi/Orr- Day2-new 4.0 11-1 /-i:;. ;:>>>' I, I'? <?»Ml-

0"8/ltr Day 2-new 0.4 r 
t) ;>f, , Z,t;r Day2-new 0.04 J. 
D.f II Jl- Day2-new 0.004 11 I)) "'"' L-
o:? 11¥rr Day2-new control ,. - ~ I 00..:.:>vv,1...-

0 .;<{C'y- Day4 4.0 i 1-1 Ji;.., I .L'lJ ;d\-) /0.,;.i:)o--Vl-
-

O"i>i/t,,.. Day4 0.4 I 

ai'1 l;- Day4 0.04 

n1•ilo- Day4 0.004 

r>"l i,/'-f 1.~ ~oay4 control •• '> ~ ,, . . 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

·""~1v!V"'" Test No. 686-.4 Client. _____ W=in~d~w~ar~d~ ________ Investigator ___ _ 

STUDY MANAGEMENT: 
Client: Windward Environmental, 200 West Mercer Street, Suite 40 I, Seattle, WA 98119 
Client's Study Monitor:.----'CM.,,s~. H=el,,,le'-'A"'n,,,d.,,e'Crs,,,o~n-=----------------­
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: . 

Project Manager/Study Director: __ G=·=A~. ~B~uh=l=er~~~-,--,-------.:-r1---------
bl L 

QA Oft]ofr: L._K .. ?emeth l._~G~-_J_. l~l2~1~S~Sl+-ILJ1.=='~-------
2. 1<..>.c.,1d_ 1,~&1 G(t;' 3. ____________ _ 
4. 5. _______________ _ 

Study Schedule: 
Test Beginning: __ ;._v-~~-->P_l,,~/~~~O_O __ Test Ending: ___ ;_/ ~-/_3~-o~""=· --~'-q--~1_0_ 

TEST MATERIAL: 
Description: Lindane Aldrich batch# 07325DD (evv- f ~ ; '1 :r%;i 
NAS Sample No.: 
Date of Preparation: 

DILUTION WATER: 
Description: City of Newport tap water 

Date of Preparation/Collection:. __ _,,_'-'--_,_"'=....c"-*-----~-----------
Water Quality: Cond. (µmhos/cm) /1 0 pH '?/> ?.-
Hardness (mg/L as CaC03) ~ I Alkalinity (mg/L as CaC03)_~1./~0 ____ _ 
Total Chlorine (mg/L, DL 0.02 mg/L)- ..( ~-Z...-

Tr~atrnents: Dechlorinated,=ae';ra=te=d"7'>~2~4~h=our=s----~-~~-~~~~-,--,~--
-il<i'"""'- <!f i:l:f,.t·:<>« l'-'<>l<r "'"-" j>i<po.u{ bctc""- l<>f...Plt4~ .,,..._ r<c .. V«{1,. lqA -brf/:!'.l oF+'d.ti!fy "'h'"' n-<"-~.,d 

TEST ORGANISMS:'''""'- c.o,.s\-n,.¥-i ""rnled., fl,lu.l':an u:tti<>r ""~"a ~'<.las "-"""""'"'" 11-')-~b, 
Species: Lampetra sp. Age/Size: q W> pzoc..o'<!-k 
S s·1 R' 0 C d C k ource: l etz iv er reP"on- e ar ree area 
A cclimation Data: "7 .,, '<'.- 4£,1,~ / 

Date Temp. pH DO C6nduclivity Hardness Alkalinity Total Comments 
(OC) (mg/L) (µmhoslcm) (mglL) (mglL) Ammonia-N (including tank#) 

(moil) 

Mean 
S.D. 
(N) 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

Te.st No. 

LAMPREY SURVIVAL RANGE-FINDING TEST 

.,-i (tllfolVil.""' 
686-A' Client Windward 

TEST PROCEDURES AND CONDITIONS: 

Investigator ___ _ 

Test Concentrations (10% series recommended): 8.0. 0.8. 0.08, 0.008 and 0 mg/L (control) All 
concentrations are nominal. 
Test Chambers (description): 2.5 gallon glass aquaria covered with plastic wrap and plastic lids 
Test Volume (mL): 2.8 L Replicates/treatrnent:_l 
Organisms/treatment: 5 {5/repl) Temperature ('C) 12 + I 
Test water changes: one. at 48 hours Aeration during test: Yes 
Feeding: None. Test Duration: 96 hr 
Photoperiod (LID): 16/8 Light intensity (ft.c.): .f1 '1 11-t<>-.:X.. ~ 
Beaker Placement: Stratified randomization 

Randomization chart: Location: Room 1 

is -o I fl 

STOCK SOLUTION PREPARATION: 

TEST SOLUTION PREPARATION: 

Stock lindane solution is the 8.0 mg/L test concentration. 
370 mL of8 mg/L lindane is then diluted to 3,700 mL this is the 0.8 mg/L concentration. 
This process is repeated for the 0.08 and 0.008 mg/L concentration. 

After all solutions are mixed, 500 mL is removed for chemistry samples. 

LOADING (g/L): 
(weigh and meawe Ieng. th otj,:on.trols at end oftest) 

1«'6C- l'fl'!/uf. 

Page 2 of 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
., 'l w• ,.,,., «'P 

Test No. 686-A Client ____ ~W~i~nd~w~ar~d,,__ ________ Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY 0 (fl l"I l<JW 6Jl 
Cone. Temp 

pH DO Conductivity Hardness Alkalinity # 
(mg/L) (OC) 

(mg/L) 
(µmhos/cm) 

(mg/L) (mg/L) Survivors Comments 

8.0 '7.?, io. 'I 4 '-' '-- i::; I;:, h 
11. l. vi ~St:.r.'\; 

0.8 
JJ·l 7.3 /o,;i, 

0.08 
/1·3 /.:J.. /o.J. J 

0.008 
I~. I 7. '!.-- /D.~ > 

Control i].J. /;Z.. Jo."J- _) 

NOTES: Sample new solutions at each concentration and ship to CAS. · 

DAY 1 ( // //0 /f;I;) 
Cone. Temp # 
(mg/L) {°C) Survivors Comments 

8.0 
i-· t~-1 

0.8 A-LA- "!> 
'1..-1 :J.'( ~ VI ..:, $c.,-c: ,.,,,,+-

0.08 ?--3 /Of! ri- -
0.008 

7--3 /O·v 11.:z ... 
Control 

/'/,,) ~J /0, 11 

DAY2( I I /oi,.) 1)) 
Cone. pH DO Conductivity 

Hardness Alkalinity # 
(mg/L) (mg/L) 

(µmhos/cm) (mg/L) (mg/L) Survivors Comments 

8.0 
7-) 10~11 I VD '-{c 0 

·'?,,- 5"! 
0.8 tz.:z, +!./ I fl.s .~ 

.) 

0.08 
1·'f ;O.c( <; ;i..z, 

0.008 

1-'1 JCJ } ri-1 
Control 

I i:z, 1:~ iD.i,;i r 
NOTES: Sample new and old solutions at each concentration and ship to CAS. 

Revised 1 i/8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

--t 15)"'7/l-l(r>"' 
Test No. 686- .4] Client. ____ __,W.!.Ji"-'nd"'w"'ar,,_d,._ ________ Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY3( ii /11../Cb)t,'iJ."1-/<I'r;;"--· 
Cone. Temp pH DO Conductivity 

# (mg/L) (°C) (mg/L) (µmhos/cm) 
Survivors Comments 

8.0 
(().~ -o n .. 1 1.r. 

0.8 
-:(. {. )' 12."lo iO,~ 

0.08 -~ 

11.i 1.1. io .. ·!> 5 
0.008 <...,..,.,.-

t2.~ ;,5 to-~ ..J 

Control 
l!.I. ::/.5 lo.4 < ~ 

DAY 4 ( It /13 k."p )V} 
Cone. Temp 

pH DO Conductivity 
Hardness Alkalinity # (mg/L) ('C) (mg/L) 

(µmhos/cm) 
(mg/L) (mg/L) Survivors Comments 

8.0 
.. 
1°''1 IL} -o 

0.8 

~ 
r-,,.,·,_.(,.,,;_ e 

1<1"'4< . . .. '-ih-e.:.I. . """ 0.08 -- -z...VIVJ ( 

I -z,.. c: _) ) ~v'"VI.t}-i.._ 
0.008 

P.) IV /O~J > M•'""W_. 
Control 

'} 1.,, pv J 11..I 
NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on 
control animals. 

}1/l 1--'1 n/) i1r fl ;,p 

0 0 

o- J c:;.7.,- '.) 
t~) 0·1-

(1.h) ( ") ( "') 
t iG) lvS) 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 
o~ it'"'".,,,. 

Test No. 686- 11'.> '"1 Client Windward Investigator ___ _ 

WATER SAMPLING RECORD 

NAS Sample Description 
Date Time Initials Comments 

# Day Cone. ( mg/L) 

o-t-~Sw- DayO 8.0 //-ct-,,;.,, I '1'10 l.1'1\-1 S-0 "' "" L-
01-¥b1;- DayO 0.8 i 
o rg7t- DayO 0.08 " Of-Q6i,- DayO 0.008 '!co ML. 

0 7-~11>' DayO control ,. •t> / ,lloo ""'I-
O"Jl\fr Day2-old 8.0 11-11-01.> lfr;°35~ I r/'P.., 11 a I.A., ~ "'> '-

Oi?Il, tr Day2-old 0.8 

()"11rv- Day2-old 0.08 

0$1''/Jt/ Day 2-old 0.008 

n x l.'"Hr,, Day2-old control ,, > ~ ' " 
~ fUJ<r Day2-new 8.0 i;-1/--0j.,, I io; Ov ~ <;V-' ·-'II' L 

D 'i'Pt lr Day2-new 0.8 i 
o:J·1.1u,,- Day2-new 0.08 J.. 
?i 9 , ...... ,,... Day2-new 0.008 :? UJ,,,,,__ 
1J~UV Day2-new control ' · 1 I, ~,.;tJ.-~L 

IJJl-f\7r Day4 8.0 / 1-J)o~ j '}-/0 1!'h I <;>00 .vz,-£.-

O:lq/:,r.- Day4 0.8 I 
,,)(} .. , . .,_,,_ Day4 0.08 I 
o?"ir&- Day4 0.008 

.I 

().,, <fCl1.- Day4 control ' ' .. v 

Page 5 of 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 35 Client. _____ W=in,,d,_,w~a~rd,_ ________ Investigator ___ _ 

STUDY MANAGEMENT: 
Client: Windward Environmental. 200 West Mercer Street. Suite 40 I. Seattle. WA 98119 
Client's Study Monitor:_Mc=s~. H~e=l=le~A=n=d~e7rs~en::-;---------------­
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: q;t> 

Project Manager/Study Director:._G=.A=·~B=u=hl=e~r_,..---------------­
QA Officer: L.K. Nemeth 1.-------------~--
2 .. _______________ 3. _______________ _ 
4. 5. ______________ _ 

Study Schedule: 
TestBeginning: 11-/(.,·;,;, / '-/•f) Test Ending: _ _,,//_-~U:J..v~· ~lo~_/". S"<~o~y-"--

TEST MATERIAL: 
Description: Diazinon 
NAS Sample No.: 
Date of Preparation: 

DILUTION WATER: 
Description: City of Newport tap water 
Date of Preparation/Collection: ____ ,~/_-_/~(;~-o~(;-"'_~~------------
Water Quality: Cond. (µmhos/cm) f/e pH r 'Z---
Hardness (mg/L as CaC03) $"I Alkalinity (mg/L as CaC03)_~1_0 ____ _ 
Total Chlorine (mg/L, DL 0.02 mg/L) ______ _ 
Treatments: Dechlorinated, aerated<: 24 hours 

i' ion.\c.. of. t.l;l~c:-OA OJd1.~V- t.M'.!S. y ~a..~d.:Fbl'Ce;z:;::...,_:=tn:;;',.,:':,'::P:".:""-1=~:-. "-"'=·:;;;,._-c~=e::-,;-;~e'"· r,:;;."c::-H<t.=·=',-_,.,,,_,..p-:-~:-:-r-:;o=·=n 
TEST ORGANISMS: <t~,J:., ""'115~"tl<.t a e..-akd.' IJ, / uf;o" ""'· ter- ,,..,,,.J.ed {O,.. ~tj· •ms "'"'-0 "' 

Species: Lampetra sp. Age/Size: ""11Y1#to[,..Pe:}e5 
So . -Cd Ck urce: Siletz River Oreoon e ar ree area 
A cclimation Data: .:> "'"" '1,..1 ~ .... ,_ ./ L 

Date Temp. pH DO aJnductivity Hardness Alkalinity Total Comments 
(OC) (mg/L) (µmhoslcm) (mg/L) (mg/L) Ammonia-N (including tank#) 

(mon) 

, 

Mean 
S.D. 

(N) 

Page 1 of Revised ll /8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 3 S Client~----W=in=d~w=a=rd~ ________ Investigator ___ _ 

TEST PROCEDURES AND CONDITIONS: 
Test Concentrations (10% series recommended): 40, 4.0, 0.4. 0.04 and 0 mg/L (control) All 
concentrations are nominal. 
Test Chambers (description): 2.5 gallon glass aquaria covered with plastic wrap and plastic lids 
Test Volume (mL):.b.l!..1_ Replicates/treatment:_l 
Organisms/treatment: 5 (5/repll Temperature (°C) 12 ± I 
Test water changes: one, at 48 hours Aeration during test: Yes 
Feeding: None. Test Duration: 96 hr , 
Photopcriod (LID): 16/8 Light intensity (ft.c.): __ri 
Beaker Placement: Stratified randomization 

Randomization chart: Location: Room I 

STOCK SOLUTION PREPARATION: 

TEST SOLUTION PREPARATION: 

Stock diazinon solution is the 40 mg/L test concentration. 
370 mL of 40 mg/L diazinon is then diluted to 3,700 mL this is the 4.0 mg/L concentration. 
This process is repeated for the 0.4 and 0.04 mg/L concentration. 

After all solutions are mixed, 500 rnL is removed for chemistry samples. 

LOADING (g/L): 
(weigh and measure length of controls at end oftest) 

Len 

O!Sl-
0, µ 1...-

l S-) Page 2 of 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 35 Client. ____ ~W~in~d=w~ar=d~ ________ Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY 0 (I I 
Cone. Temp pH DO Conductivity Hardness Alkalinity # 
(mg/'~) (oC) 

(mg/L) 
(µmhoslcm) 

(mg/L) (mg/L) Survivors Comments 

40 r·> f (J S-f Jo /~h,'h_,.> (W-- "-'I h-·'Jif1·"'- 'i"'h J /1--V l<J-i.o > 
4.0 

/1A 7-3 s- ,.,,,,.wv/f \0-<,, 
0.4 

11--L- 3 JO-) s-
0.04 

I z..I }-) /o. 1- s-
Control 

J-z..,I 1--J /<Yi,;; > 

DAY 1 (I I I )b 
Cone. Temp 

pH DO Conductivity 
# (mg/L) ('C) (mg/L) 

(µrnhos/cm) 
Survivors Comments 

40 r-< •7,,fe.>u....f-11-1 > 
4.0 

11-1 f-./ J f' t.Vj lvt,, 
0.4 

II· r -rt ,_,,.."""' ( 5 
0.04 

!1:3 y 
Control 

11· 'l .} 

DAY2( II/ J b 
Cone. Temp 

pH DO Conductivity 
Hardness Alkalinity # 

(mg/L) ('C) (mg/L) 
(µmhos/cm) 

(mg/L) (mg/L) Survivors Comments 

40 
11.~, 1--3 JO'-{ )f 3D / 1.A:::> l>()pj 

4.0 }J,,o I ·~-1-3/ J?J'"'> ~ e. ., /Pl ' 7--J .,_, 
I 

0.4 
11-i };l-

0.04 
JJ-f- t--1- -/.YI,.:: > 

Control 
/1-t 

,.-

r 6 A-0...-..-v 
NOTES: Sample new and old solutions at each concentration and ship to CAS. 

Page 3 of Revised 1 1/8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

Test No. 686- 35 

DAY3( I I 
Cone. Temp 

pH (mg/L) ("C) 

40 

4.0 

I Ff 
0.4 

0.04 

Control 

DAY 4 Cl rw1 . ) 
Cone. 
(mg/L) 

40 

4.0 

0.4 

Temp 
("C) 

pH 

) - 1--J 

}11 
0.04 11-1 j...) 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Client. _____ W.c=in~d=w_,,,ar,,d ________ Investigator ___ _ 

DO 
(mg/L) 

Pi.. 

DO 
(mg/L) 

WATER QUALITY DATA SHEET 

Conductivity 
(µmhos/cm) Hardness 

(mg/L) 
Alkalinity 

(mg/L) 

# 
Survivors 

0 

S" 

s 
.> 
s-

# 
Smvivors 

0 

Comments 

Comments 

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on 
control animals. 

~I 
0 
{~) 

Page4 of 

Pa~ .20 o.P ':f3 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 35 Client. ____ ~W~i=nd=w~ar=d~ ________ Investigator ___ _ 

WATER SAMPLiNG RECORD 

NASSample Description 
Date Time Initials Comments 

# Day Cone. (mg/L) 

' .> lo-
DayO 40 JI- ii~ ·1;;,:, l}l-) ~'!, $.,, ..... L-

O'fl lt.1..- DayO 4.0 I 
o'i-r- ff..- DayO 0.4 h 
o-f i'fir DayO 0.04 8•1) ..... 1.-

Ali!,-· .... ~ DayO control ' /~l-.!,I "' ,,._ t..-' 
0 J~O(:r Day 2-old 40 ,,_,,1)'cJ tJJO i!!<2... J 00:.J .--_.... 4.,_. 

,., "11./ ;.- Day2-old 4.0 
. 

ti f l,.Zi,- Day2-old 0.4 

o'ft.:Ji,,- Day2-old 0.04 

01l~<flr Day2-old control ' I 

0'8vf'u.-- Day 2-new 40 /]VO .)1.0 ~-"-l.-\.-

D'JJ1f;(,,{;- Day2-new 4.0 i 
N?V£ 'hr- Day2-new 0.4 4. 
I) '.gJA{r Day2-new 0.04 if .., • ..,.1..-

b 'lt.41./ Day 2-new control ' ' i 0 .;J ;'.) L·"'\.· '---' 

<Yi'Hl&- Day4 40 11-- 1.<;"/0 I~ ihOO~ 
()';?}'{~ Day4 4.0 

. 
l 

l'J9.1-7 ;I Day4 0.4 I 

~::P,(,- Day4 0.04 

~.;:rtl.r Day4 control '> ' 
,, 

- -

Page 5 of 
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RAW DATA DIVIDER PAGE 
Test Nos. 686-31 through -37 

TEST DESCRIPTION, MONITORING, AND RESULTS 
BENCHSHEETS-TEMPERATURE TESTS 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 36 Client. _____ W~in=d~w~ar=d~-------- Investigator ___ _ 

STUDY MANAGEMENT: 
Client: Windward Environmental, 200 West Mercer Street, Suite 40 l, Seattle, WA 98119 

Client's Study Monitor: M~s~. H=el=le~A~n=d=e~rs=e=n--0----------------­
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: ~ 

Project Manager/Study Director:_G=·~A~. =B=uh=l=er~· ---~--~-~~..------
QA Officer: L.K. Nemeth I. <?.J, I RI SSA-14'-1 G.ll 
2. (;T?j ll,Jdp';o'5..01 Git 3. _____________ _ 
• 5 
"'·~~~------------ ·---------------

Study Schedule: 
Test Beginning: /Z -1-o 1,,, I So o Test Ending: --~'~z---~5_-e-"&,'--_1_4_'1_0_ 

TEST MATERIAL: 
Description: 
NAS Sample No.: 
Date of Preparation: 

DILUTION WATER: 
Description: Citv of Newport tap water 

Date of Preparation/Collection:. __ ~l'-l'll";~,-~~'-=---~=-----------­
Water Quality: Cond. (µmhos/cm) I 3 = pH 7-L 
Hardness (mg/L as CaCO,) 5 J Alkalinity (mg/L as CaC03) 3 = 
Total Chlorine (mg/L, DL 0.02 mg/L) I, 0 01.-
Treatrnents: Dechlorinated. aerated<: 24 hours 

~~~~~==-----------------

TEST ORGANISMS: 
Species: Lampetra sp. Age/Size: q"'1M0<-0-e.Jey, 
Source· Siletz River Oreaon .. - Cedar Creek area 

cclimation Data: l 7°C A '5Y'--
, 

1 /_. ·~ ,./,.,/. 
Date Temp. pH DO ConductlVity Hardness Alkalinity Total Comments 

(OC) (mg/L) (µmhos/cm) (mg/L) (mg/L) Ammonia-N (including tank#) 
(moll.\ 

Mean 
S.D. 
(N) 

Page 1 of Revised 11/8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 36 Client. _____ W,,_,,in.,,dccw"'ar.,d,,_ ________ Investigator ___ _ 

A cclimation Data: 12'C 5 ,,,,,. ; / dcv.L . 
Date Temp. pH DO Cond'uctivity Hardness Alkalinity Total Comments 

("C) (mg/L) (µmhos/cm) (mg/L) (mg/L) Ammonia-N (including tank#) 
fmon \ 

. 

Mean 
S.D. 
(N) 

Page 2 of Revised 11/8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 36 Client ____ ~W~in~d~w~ar~d~------- Investigator ___ _ 

TEST PROCEDURES AND CONDITIONS: 
Test Concentrations (10% series recommended): 0 (control). 
Test Chambers (description): 2.5 gallon glass aguaria covered with plastic wrap and plastic lids 
Test Volume (mL): 2.8 L Replicates/treatment:_l 
Organisms/treatment: 4 (5/repl) Temperature (0 C) 12 ± I and 17 ± I 
Test water changes: one, at 48 hours Aeration during test: Yes 
Feeding: None. Test Duration: 96 hr 
Photoperiod (LID): 16/8 
Beaker Placement: Strati fled randomization 

Randomization chart: l 7°C Location: Room 3 Ir= s=lr==tt-"-=lr---'-()~L'-='il Light intensity (ft.c.): 1-~;0 f-Z,.(-'O<e:> 

Randomization chart: l 2°C Location: Room 4 

.--'-j A-j-n -, -L -, <S-j 
TEST SOLUTION PREPARATION: 

- M' · -z_.- I -c'<> 
2. 8 liters of dilution water per tank. YO I 

LOADING (g/L): 
(weigh and measure length a replicate at end oftest) 

l7°C 

~ 

f. 
({g) 

r-;---:;--;-~T;;:;--:--;-:-;~-· 

12°C ___ ~-----~-~ 

~ 

f0J 
NOTES: 

Page 3 of 

Light intensity (ft.c.): s~l,, f t,~t-o'"" 

Revised 11/8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 36 Client ____ ~W~in=d=w~a=rd~ ________ Investigator ___ _ 

DAYO(/.Z./ i l~)v/f) 
Cone. Temp 
(mg/L) (°C) 

pH 

17°C //.;.{ 1·~ 
12°C ti.-i,J 1-'.3 

DAY 1 (i z.! z_). -~'!? 
Cone. Temp 
(mg/L) (oC) 

pH 

l7°C /},;; 1--

l2°C 11--..,_.. '}-Li 

DAY2(J]./~ le £i-/ 
Cone. 
(mg/L) 

l7°C 

l2°C 

Cone. 
(mg/L) 

17°C 

Temp 
(oC) 

pH 

!65 c,g 

G. I &.1 

Temp 
(OC) pH 

DO 
(mg/L) 

[.1 

/J-o 

DO 
(mg/L) 

1.0 

If. 

DO 
(mg/L) 

'f, I 
lo.~ 

DO 
(mg/L) 

l2°C /L-1-- }. lc.'I 

DAY 4( 17-1 )/ "'-1 JI) 
Cone. 
(mg/L) 

Temp 
("C) 

pH DO 
(mg/L) 

WATER QUALITY DATA SHEET 

Conductivity 
(µmhos/cm) 

I 1 ) 

iv-? 

Conductivity 
(µmhos/cm) 

?S" 
1-uJ 

Conductivity 
(µmhos/cm) 

/l.f o 
I~ 5 

Conductivity 
(µmhos/cm) 

/Jo 

Conductivity 
(µmhos/cm) 

Hardness 
(mg/L) 

5, 

$°"l 

Hardness 
(mg/L) 

Hardness 
(mg/L) 

5°( 
.)/ 

Hardness 
(mg/L) 

Hardness 
(mg/L) 

.) \ 

# 
Alkalinity Survivors 

(mg/L) 
A B c D 

f<.J s 5- 5- <; 

3.:; _)-I- > :> S" 

# 
Alkalinity Survivors 

(mg/L) 
A B c D 

5- r s } 

> ' :;- :;-

# 
Alkalinity Survivors 

(mg/L) 
A B c D 

30 5 5 5 s 
30 5 s- 5" !) 

# 
Alkalinity Survivors 

(mg/L) f--A~-"B=,r=c'-r-D--1 

# 
Alkalinity Survivors 

(mg/L) f---A~~B-'--,i--'-c'-r-D--l 

3 -0 

0 

i "') 

Comments 

s A·~ wt., Ylri"'~ •;i ~ h ~ 
J..,t...... - • t. '-,; c:. i...... 

Comments 

'Jlt"'·'Y ~.....-< ~, .t.. l--~ - /'1..;>.;... ~!:7,~ 

Comments 

~ 3f<1. 11> o .c.. 

~ 3/'{ H,i.Op 

Comments 

-;l1J'-", j.Yt4'.-'('. &/.;._·;..::.. 
_...._ il."' ..... -.~ '--

Comments 

Page 4 of Revised 11/8/06 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 37 Client. _____ W=in"'d,_,w~ar.,,d'---------- Investigator ___ _ 

STUDY MANAGEMENT: 
Client: Windward Environmental 200 West Mercer S!reel Suite 40 I, Seattle. WA 98119 

Client's Study Monitor:_M=s~. H=e=l=le~A~n=d=e=rs=en~---------------­
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: b(fJ 

Project Manager/Study Director:._G=.A=·~B=u=h=le~r---------~------
QA Officer: L.K. Nemeth I. (,,J. I itl SS>A-IU-1 l~l. 
2. Cre,,, Hv+tt.:,, •. , G:1i 3. ______________ _ 
4. _, 5 .. _______________ _ 

Study Schedule: 
Test Beginning: { 2dft>~ / 11 ~u Test Ending: __ I _i_-_1_~ __ 1.:-_· _,_. $_-_'1_o __ 

TEST MATERIAL: 
Description: 
NAS Sample No.: 
Date of Preparation: 

DILUTION WATER: 
Description: City of Newport tap water 
Date of Preparation/Collection: __ ,__l,..z~-~?,__-O=l.Jf'~· ,-,----------------
Water Quality: Cond. (µmhos/cm) /Vf? pH p 7 _ 
Hardness (mg/L as CaC03) 51 Alkalinity (mg/L as CaC03) 3 0 
Total Chlorine (mg/L, DL 0.02 mg/L) I, O·O-Z..-.. 

Treatments: Dechlorinated. a,,,e"'ra"'t"'ed,..>=..=234,,h"'ou,,,r""s ----------------

TEST ORGANISMS: 
Species: Lampetra sp. Age/Size: .. 
Source· Siletz River Orecron--Cedar Creek area '" 
A cclimation Data: 22°C $""·"'"' t,./J.-. , , 

Date Temp. pH DO Condtfctivity Hardness 
('C) (mg/L) (µmhoslcm) (mg/L) 

Mean 
S.D. 
(N) 

Page 1 of 

Alkalinity 
(mg/L) 

9 a.. 'if. 3 f.o o-f 1..3 

Total Comments 
Ammonia-N (including tank#) 

(m2/1 \ 

Revised 12/7/06 

. 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 37 Client. _____ W=in~d~w"-'ar=d _________ Investigator ___ _ 

cclimatioffData: 12"C A ~ tt-- tz.,;/,L,;- -4),,_ 
-Date Temp. pH DO Cond'fictivity Hardness Alkalinity Total Comments 

("C) (mg/L) (µmhos/cm) (mg/L) (mg/L) Ammonia-N (including tank#) 
!moll' 

Mean 
S.D. 

(N) 

Page 2 of 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 37 Client _____ W=in,,,d"'w"'a,_,rd,__ ________ Investigator ___ _ 

TEST PROCEDURES AND CONDITIONS: 
Test Concentrations (I 0% series recommended): 0 (control). 
Test Chambers (description): 2.5 gallon glass aquaria covered with plastic wrap and plastic lids 
Test Volume (mL): 2.8 L Replicates/treatment:_l 
Organisms/treatment: 4 (5/repll Temperature (0 C) 12 + 1 and 22 + I 
Test water changes: one. at 48 hours Aeration during test: Yes 
Feeding: None. Test Duration: 96 hr 
Photoperiod (LID): 16/8 
Beaker Placement: Stratified randomization 

Randomization chart: 22'C Location: Room #1 -16_1 _D ~I -1-1--{.,,~I 
Light intensity (ft.c.): 68-1-- /1.--"/l-"U<,, <"'? 

Randomization chart: l 2'C Location: Room #4 -I D-1-~ ~I -A -I c~I 
TEST SOLUTION PREPARATION: 

2.8 liters of dilution water per tank. 

LOADING (g/L): 
(weigh and measure lengthA replicate at end oftest) 

x 
<,O 
(/'fl 

NOTES: 

Light intensity (ft.c.): t./'1-S I 1.--g~:;NI> 

Revised 1217/06 Page 3 of 

Poy. 3Fa<f 13 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf 

LAMPREY SURVIVAL RANGE-FINDING TEST 

Test No. 686- 37 Client ____ ___,W~i,,,nd,,_w~a""r,,_d ________ Investigator ___ _ 

WATER QUALITY DATA SHEET 

DAY ll (1 'l- IS I 81,, )vh 
Cone. Temp Conductivity # 
(mg/L) (oC) pH DO (µmhos/cm) 

Hardness Alkalinity Survivors Comments (mg/L) (mg/L) (mg/L) 
A B c D 

22°C -;,lg J,) 'J':;y l"/0 S-1 Jo 'J > s- ~ 
l2°C //-~ 7---1 tOA; //) S-1 Jo 5 '> s- s: 

DAY 1 ( l>-/ 'l /o') (,~ (,.H 
Cone. Temp Conductivity # 
(mg/L) (oC) pH DO (J.lmhos/cm) 

Hardness Alkalinity Survivors Comments (mg/L) (mg/L) (mg/L) 
A B c D 

22"C ~3.0 6.'1 '6, d,, t'lO 5 5 '5 5 

l2°C 12,7 1.0 ic .1 11.0 5 5 5 s 

DAY 2 (/ Z,ltc I v.iJ •IJ7 
Cone. Temp Conductivity # 
(mg/L) (°C) 

pH DO (µmhos/cm) 
Hardness Alkalinity Survivors Comments (mg/L) (mg/L) (mg/L) 

A B c D 

22cc i:z ..... t;. 1-3 8-i) i"/0 SI '-{b :> 'J > s 
l2°C 11--i.: }-/ ,c,.i-- I JO S-1 JO ) ;:,- -s ) 

DAY3(1 I 
I 

I.., )lf/l 'b) 
Cone. Temp Conductivity # 
(mg/L) (°C) 

pH DO 
(~lmhos/cm) 

Hardness Alkalinity Survivors Comments 
(mg/L) (mg/L) (mg/L) 

A B c D 

22"C 11.~ 'l2 'i'. 2... rrva ~ r ') ) 

12°C 12.1 1.0 lo.'1 r30 ') ) - -') 

DAY 4 (i'Z) l/J.••9) 
Cone. Temp Conductivity # 
(mg/L) (oC) pH DO (µmhoslcm) 

Hardness Alkalinity Survivors Comments 
(mg/L) (mg/L) (mg/L) 

A B c D 

22"C .5 ,3 l>D s-r 1£0 > "fttt!) ,., 
j 

_, 
z.z_;z,. -:;..,-z,, 

l2°C 1--?r f--0 jf), '8 !l/) s-1 l(O _,- > - >- .;-
'2-i,, I 11,..- 1--1!;; 1' i./ I "- i-<-- I 1,_ '!-!- 11-- vi.-\ 1i.-

1-~:::~ ~~ i'f i~ll \'vi ,-1 {I ; 1- 1} 
"I s 0 0 

O> J; (J ii 
i)) l>} 15) i)j t}) ( >) 1)) l?) 17) 

t 

Page 4 of Revised 1217/06 



RAW DATA DIVIDER PAGE 
Test Nos. 686-31 through -37 

AMMONIA BENCHSHEETS AND ANALYSIS 



Northwestern Aquatic Sciences 

... _____ Total Ammonia~fll il1 Wa~~r: .C:o!!lputati()_ll_Vl.'?rks_~~~~- __________ _ 
__ _ _ ______ _ . Salicy}ate l'Jlethod (SOP #5492) ... _________________ _ 

1-~-- ... ·-------··--····--·--·--- .. --·- -----·- ---------·· . ···--·---- - -

~ 'sample · ----------------Dih.i!iOn ________ NH3::f'JT 

'description ,factor :OD655 lmg![_)­
'Blank 
:1.0 mg/L NH3::f~fStcf ----~ 

i~ ~ ~~;~ ~~~~~ ~:~.-- . --:-~~-----~--~-
'10.0 mgll NH3-N Std. 

0,117 
0:348 

1.00' 
:3_ 00' 

0'652 6.00 ------.--
1.150 10.00 

13.0 mg/L spike ,., 0:358 3.151 
•-~,-3_-.0-_fT1-__ ~gl_~L_-_s~p~ik_e_d_u_p~L ---~-----=== ' 0 ~29 2.90: 

1. 10·25-06 Tank#14 1 0.004 ·- -N[)"_:: 
2. 10-26-06 Tank #2 1 0.000 ND. 
3. 10-27-06 Tank #17 1 0.003 ND. 
4. 0.003 ND 
5. 0.009 ND 

Standard Curve 

6. 
7. 

10-28-06 Tank #3 
10-2()-06 Tank #11 
1lhS0~06 Tank #5 

10:31 ·ti6 Tank #19 
11-1c06Tank#14 
11-2-06 Tank #6 
11-3-06 Tank #9 
1.1-4-06 Tank #13 

1 
1 -------- ---
1 

~.~~~ · -· · ~-gc~~ :-:~;;P?rti~f!.lilllit (m9/i:)~;:=~: ___ =:=_oc]~-

8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17 ... 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35~ 
36 .. · 

. H-5-06Tank #16 
11-6'06 Tank"#1 

11;7-06Tank #11 
· 11°8,06 Tahk.#17 

11-9-06. Tank #4 
· 11-10-06Tank #16 

11111/2006 
11-12-06 Tank#13 
11-13-06 Tank #14 

---------
1 
1 
1 
1 
1 ------·-
1 

0.002 
0.001 
0.000 
0.002 
0.001 

.0.004 

-----------------· 
ND _Recovery(%)= 
ND . Precision (RPO) = 
ND 
ND 
ND 
ND-

.. Sample _volume (m!): 
Dilution factor --ce-------- -· ---- -·-··-

1 ·· 0.0b8 ND! 
--1~- 0.006--N~ ·sample setfiescription: 

100.8' 
8.44 

0.50 
1 

1 0.004 -----t:io:-- --Tes1No.~-686l.amprey holding 
·--1·-- 0.002 NbT ____ i'est Day: "10-25-06 to 11-13-66 

1 0.011 __ NJ), __ . _SpeCiE),;: Lamprey 
1 0.002 ND 
1 0.001 ND __ =-=:overlying '-"ater 

. _;_ __ _____: __ ~ _ _;___ .. 
. .. . J •. ·-·- ------·--

~---- -·---··---·-·-----·-·- _______ .___: ___ .,_ .. -

·Analyst: 
___ ..•... ~~==-oaleanalYsed: _____ _ RSC 

11130/2006 

Page~of r3 



Northwestern Aquatic Sciences 

r--------Total Ammonia-Nin Water: Cor_nputation Wor_k_sheet ___ _ 

__ S_alicylate Me!hodJ.~Q~~~'!!l~)--··-·-··· .. ·····---·--·-··· .. 
--·· -----------------.. ----------~---· -··------·--------- .. 
~ 

'Sam-p~le_____ ;Dilution · --· ~Nfh-N·-· 

:description !factor ,oooss !(m.97If' 
iBlank . • . . 
:1.0 mg/L NH3-N Std. • -~--- ,t/J .--1.0.0: 
13.0 mg/L NH3-N_ Std. i --.:::_-::- ,:j~?" =--3.00:=] 
!6.0 mg/L NH3-N Std. : --- &sV 6.00 . 

- c1_ 0. D .tnJJiL r;.ff.ifa:B st<c---:::--:-~:~.:_- -l , !;' 10 00 -~ 

1. 
2. 
3. 
4. 
5. 

3 o-m97L spike _ rsr:f" 
3.0 mg/L spike dupL ~ 'Z "-1 

10-25'06 Tank #14 
10-26,06 Tank#2 · 

. 1.0,27-IJc Tank #17 
~ -;J 

-1- ·_J0] 
~\)'.? .. 

1 
1 ---·-----

·= 
·= 

o= 

St<tridard Curve 

>.OO <00 •.oo 

6. 

-1-0.:..2-s.:.oo_ Tank:.11-3_-. 
.·1'0-29-0pJank #Tl 

10i30-06 Tank#5 
10•31c06 Tahk #19 

1 --------. .. _Reporting limit (mg/l) = ·. 0.1 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

·. 11,1,06 Tank#t4 
11-2-06.Tank#Ei. 
h-3-06Tank#9 · 
11-4'~06 Tank #13 
11~5c(J5 Tank #16 
11-0-06 Tank #1 
11-7,06 Tank #11 
11•8-06 Tank#17 
11-9-06 Tank #4 

11-10-06Tank#16 
11/11/2006 

11-12-06 Tank#13 
11-13-06 Tank #14 

1 
1 

1 

~-- ···--···-···· .... 

----· ------·- -1., ____________ _ 

Page~ of 1-...3 

#VALUE I 
#VALLJEI 

RSC 
11130/2006 

.. -----



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nin Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

Sample Dilution 'NH3-N ! ' 
description factor 00655 (mg/L) 

;~l~~g/L NH3-N Std~-_±_=:-_:_~ ~~~~7/ --;~ol j 
3.0 mg/L NH3-N Std. 1 0.330 3.001 ' 
6.0 mg/L NH3-N Std. 0.640 6.00. ! 
,10.0 mg/L NH3-N Std. 1.100 10.00[ 

f--+---'--~-------1-·---, 

3.0 mg/L spike 
1---+3_.0_m~g/_L_s~pi_ke_d_u~p_l. ___ -i-_.:.:=--, 

[ 5. o -mg/L 2nd source --1--=::-::----· 
----+---

1. 11 -14-06Tank#14 1 ----
2. 11-15-06Tank#12 1 
3. 11-16~06 Tank #18 1 
4. 11-17-06 Tank #1 1 
5. 11-18-06 Tank#14 1 
6. 11-20-06Tank#13 1 
7. 11-22-96 Tank#15 1 
8. 11-24-06 Tank #14 1 ---
9. 11-25-06 Tank #19 1 
10. 11-26-06 Tank #18 1 
11. 11-27-06 Tank #12 1 
12. 11-28-06 Tank #10 1 -·---
13. 11-29-06 Tank #14 1 

o.325 2.881 I 
0.320' 2.93 I i 
0485~ 
~: 

0.003 NDI ! 
0.004 ND! 
0.000 ND/ 
0.005 ND• 
0.000 ND, 
0.000 NDi 
0.010 ND! 
0.010 ND. 
0.013 0.12 
0.005 ND. 
0.012 0.11[ 
0.039 0.36i 

Standard C:u.,,e 

O® 
o.oo i.oo HO 6.oo &.c:o 10.00 1200 

mgll.--ll 

Reporting limit (mg/L) = 0.1 i 

Recovery(%)= ·98.5 
Precision (RPO) = . 1.55 
I 2nd source(%),;--- i _ · 88.8 

i 
(Sample volume (ml): 0.50 

0.029 0.27[ 
0.021 0 19i 

·:Dilution factor 1 I 
-~--1 

14. 11-30-06 Tank #18 1 I ! 

15. 12-1-06 Tank #12 
16. 12-2-06 Tank #18 
17. 12-3-06 Tank #10 

0.009 NDi Sample Set Description:·r-
0.036 0.33! !Test No.: 686 Lampreyhoiding 12° 
0.040-~0-cc.3-=7t-i --1--elT"°e_s..,.t-=o-a-y:-11-14-06 to-12-8-06 

1 -----
1 
1 ---

18. 12-4-06 Tank #14 1 0.021 0.19i 'Species: Lamprey 
19. 12-5-06 Tank #12 
20. 12-6-06 Tank #12 
21. 12-7-06 Tank#13 
22. 12-8-06 Tank#14 
23. 

o.o3o 0.211 I 1-
0.019 0.17 1 •!0verlying water ~--+----1 
0.022 0.201 ! ' -l----
0.030 0.27 I I '1 i 

I ' 

1 
1 
1 
1 

24. 
25. 
26. 
27. 
28. -·- ___ __,_____,_! ~~---L~~-=---_,---+----1 
29. I 

30: 
31. 
32. 
33. 
34. 
35. 

!Analyst: GJI 
-~-+-'---~--+--~ 

: Date analysed: 12/29/06 
-------;~~--~---~ 

36. 

Page lf ')._, of ?-:.3 3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nin Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

:sample . Dilution 1 I NH3-N i ' 
I description factor !00655 l(mg/L) I ' 
+i B:::l:::anC'.'kc:.__ _______ _,_ ____ I -----

'---'·-'-1.:.co...:.m...:.ge:./.=L...:.N...:.H...:.3-'-N'----S...:.td'--.----'----- o. iO "f 

----- I i 

1 ool 
300/ --'i:::3:.::.0...:.m=g/.=L:.::N.:..:H.:.:3c.-:.:N...:.S:.:td::.:· ___ J-____ o. 3?o 

i6.0 mg/L NH3-N Std. o.(.<lo ~6.00li ' 
1---l'...:.1 o::.:·c::O...:.m:.:;g;>:./:::L_:_N:.:.H.:.:3c.:·N~S.:..:td:.:.. ----1---- 1. J 00 1 0. 00' .___,___ _________ __,__ ___ , 
l---ll:::3:.::.0...:.m.:..:g~/-=L...:.sip~ik:::e ______ 1--___ o.~25 

13.0 mg/L spike dupl. o.32.D ' 
----··· ------+-~--, ';._ ----1~ 

15.0 mg/L 2nd source_---+---- o . ..,'i5 I LJ , ___ , 
' 

1. 11-14-06Tank#14 
2. 11-15-06Tank#12 
3. 11-16-06 Tank#18 
4. 11-17-06 Tank#1 
5. 11-18-06Tank#14 

1 o.co?I ! i 
' -----·-· ----·1'--; 

1 O.DC'-1 ' I 

1 
----ri 

o.ooo --±i 1 0.005 ----·-
1 0'"'000 I --·--

·= 

~ O.&lO 
0 

··= 

··= 
~-C()() 

Standard Cu....., 

0.00 200 4.00 6.00 11.00 I0.00 12.00 

mg11.......,.,1<>-N 

6. 11-20-06 Tank#13 a.coo . , !Reporting limit (mg/L); i 0.1 
7. 11-22-06 Tank#15 
8. 11-24-06 Tank #14 

::__-::__-::__-1_-_-__ o.c I 0 ==~-c-=i ·-, -~=-:=!___ --k----+---l 
1 o.o 10 ___ : __ _j ___ :i3._ecovery (%); '#VALUE! 

9. 11-25-06 Tank #19 
10. 11-26-06 Tank #18 
11. 11-27-06 Tank #12 
12. 11-28-06Tank#10 
13. 11-29-06 Tank #14 
14. 11-30-06 Tank #18 
15. 12-1-06 Tank #12 
16. 12-2-06 Tank #18 
17. 12-3-06 Tank #10 

1 0 .o 1-0 l_____+__j,P:recisi_~~ (RPO); _ #VALUE! 
1 o.ocS : I :2nd source(%); #VALUE! 
1 

- ·1-,-------·T·---------~-

-----''-- e. Q I '2.. : i 
__ 1 __ o.o:;'\ ~-+·-;sample V()lume (ml): 0.50 

1 0 • .,1.<1 , Toilution factor 1 
. ----T-··--

__ 1 __ o.c-;:.1 __J ___ , _ _[_ __ ____c1--_1 
1 0 .oc'l Sample Set Description: I -T·-------- --·----~---' 

1 o.oZ>(, 1Test No.: 686 Lamprey holding 12° 
1 o.c.Jo ITestOay: 11-14-06to12-8-06 1 

18. 12-4-06 Tank #14 1 o.o·z.l !Species: Lamprey 
19. 12-5-06 Tank #12 
20. 12-6-06 Tank #12 1 
21. 12-7-06 Tank #13 

-----
1 

;--

22. 12-8-06 Tank #14 1 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

: - ' ; 
·---.- --;, -·-;···- - ... - -----!··-·- """"'--·--, -----·--
---'-·-· __ \ _______________ -_____ __:_ ------------: ____ ! __ 

: i I 

---·--·-; ----:------ !1----------:-----, 
·---+-----+-------1 

·-· ---· ___________ j_ -----------'----l-----' 
: I ; 

- ----~ +-:-----1·---= ~-·-t--1-=~--=--r-~=:=· -=-----1-----'----' 
I ! . 
-;----+----1---~·-l----I 

33. 
34. 
35. 

-'---~--;:iA'-"nalyst'-: --'-' ____ .,;;1. 
1 Date analysed: 12-:z.<1-<>IC 

36. I 
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SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nin Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

1--~---------"T·-··-------- ; 
-·J--·----+--------+---:----t-----+----+----+-----1 

, Sample , Dilution I NH3-N l i 
idescription [factor ioD655 l(mg/L) I i Stand~Jd Curve 

1---+--B_la_n_k __________ ,, __ i i ---- 1-i 
11.0 mg/LNH3-N Std. I 0.107 1.00[ ·: 

•.m 

f3.0 mg/L NH3-N Std. 0.330 __ 3_.0_0U 
6.0 mg/L NH3-N Std. 0.640 6.001 
!10.0 mg/L NH3-N Std. 1.100 10.00! [ 

: 
'3.0 mg/L spike 0.325 2.98 ~ 0.600 

0 

i3.0 mg/L spike dupl. 0.320 2.93 

>----+5·-_-0_m_g_/_L._2_nd~so_u_r-ce-----j·,_- ----- : 0.485 I 4.44 

1. 
2. 
3. 
4 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

--------· -··-·-=--- I 
11-24-06 Tank#1 1 

---------~ 

11-25-06 Tank#15 1 
~--

11-26-06 Tank #17 1 
11-27-06 Tank #1 1 
11-28-06 Tank #16 1 -------
11-29-06 Tank #17 1 ·------
11-30.-06 Tank #15 1 ----··---
12-1-06Tank#16 1 

I 

ND 
I ND o.= 

0.000 
0.008 
0.000 ----N=D+[ __, 0.00 ~-00 4.00 5.!lO S.00 

mg4.atrwn<111l.l.f'I 

0.002 NDI 
0.003 ND[ I . ) 
0. 009 ---cNccD=-+-i -:-.:_:t--!_R-.:_e-eo-rt-in_g_l~im-it_(_m __ g/_L_) =--+--~+--------1 
0.008 ----Ni5!. 
o.ooo NDi I Recovery(%)= 98.5 

·-------'-----+---+------~~----+----+------1 

Precision (RPD) = 1.55 --+---+-+=-
2nd source(%)= 88.8 

-----+----+---' 
------+-+----+~~--J-~--- L......... 

I Sample volume (ml): 0. 50 

-----+-+----+i D_i_lu_ti_on~fa_c_to_r __ __,_ _ __ 1-c'-----1 

Sample Set Description: · 
~~~~~....., 

Test No.: 686 Lamprey holding 17° 
------+--+----+----
------+--+---+Test Day: 11-24-06 to 12-1-06 I 

Species: Lamprey 

-r 
~----+----/ I Overlying water ,-, ---+-----i 

!---; ____ ±=.-: __ --~-
i . ·-· -----i---------t'---~----t 

Analyst: GJI 
------+-+----+D~a-t~e~a_n_a_lys~e-d-: --12/29/06 

I 
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SOP No. 5492 Northwestern Aquatic Sciences 

1--------T_otal Ammonia-N in Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

[Sample Dilution NH3-N i 
Standard Curve 

factor 100655 \(mg/L) description 
Blank i -----

1.0 rng/L NH3-N Std. 0.101" 1.00 
3.0 mg/L NH3-N Std. (). !>00 3.00 
6.0 mg/L NH3-N Std_ o.;.<IO 6.00 
'10.0 mg/L NH3-N Std. t.100 10.001 

--· l 3. 0 rng/L spike ' ----- o ~1.- ' 

:~ ::;~ :~:::~:e-_ --ti~~ :::_: ~ 
1. 11-24c06Tank#1 __ _l ___ o.oco ~ 
2. 11-25-06 Tank #15 1 o.oo"a 1 1 

------- -- ---;-j 

3. 11-26-06 Tank #17 1 o.ot>o I · 
2.00 •oo •. 00 10.00 

4. 11-27-06Tank#1 __ 1 ____ o.oc:?.. __ -+~-~---~-------~_,__,-
5. 11-28-06 Tank#16 ____ 1 ___ (LOO?> ___ L_l_j __ - -----~ _____ ;_ --~t---1 
6. 11-29-06 Tank #17 _ 1 ___ o.oC'j : ' )Reporting limit (mg/L) = i 0.1 ! 
7. 11-30-06 Tank#15 __ 1 __ o.oo-a __ -+-+-1-'--cj ~--c'!~---+--=,-1----I 
8. 12-1-06 Tank #16 1 (J.6Co 'Recovery(%) - i #VALUE!' ' ' ' -
9_ #VALUE!I 
10. #VALUE! 

I 1--

i Precision (RPO) = I 
' 2nd source(%)= I 

I I I 
--

11_ --- , __ ' 12. 0.50 ' Sample volume (ml): ' 
' 

13. 1 ' Dilution factor I l 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24_ 
25. 
26. 
27. 
28_ 
29. 
30_ 
31. 
32_ 
33_ 
34. 
35_ 
36_ 

I 
I 

I ' ' i 
' 

----

! 

i ·---r-- ' 
L-·------~ ' 

Sample Set Description: I 
'Test No.: 
i:est Day: 
!Species: 

___ Ii 

686 Lampr ey holding 17' 
12-1-06 

-----+---l 
11-24-06 to 
Lamprey 

____ J__L_j_Overlying v;ater 
: ! : ! I 

---+-

-·-·---r--1··-··:--·-·-·--- t·----1-
-;-----+---l 

--:----+-~ ·-··-·- ---+------+------i---l 

---+'-1
1 

i---1----t----t---J 
, I 

--1~+=~---------~~---+----+----< 
I 

i I , ---+-j--t---- c-----+----t----; 

' 

!Analyst 
-~'O_a_te_a_n_a_ly~s_e_d_: --. 12-1.'1-0&:> 

i 
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SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

' ' ' ' 

Result , i 
Sample I Dilution 'NH3-N . 

\description !factor 10D655 (mg/L) iJ 
Blank _j_______ I --- I ! 

1.0 mg/L NH3-N Std-:---··- 0.107 1.00! i 
13_0 mg/L NH3-N Std. _____ 0.330 3.00LJ 
i6.0 mg/l NH3-N Std. 0.640 6.00I 
110.0 mg/l NH3-N Std. 1.100 10.00! ' 
' '-----+-' 

0325 2.981 i 

0.320, 2.93\ I 
0.485 4.44 

0.000
1 

Nol ! 

• ~ 0.500 
0 

'3.0 mg/l spike --_-! ·-- ·-
1---1---0--"'--"-c--,---cc----~-----
_!3.0 mg/_~_ spike dupl. 

·+-···--·· _....:.=_1 
s:o-m97l:.~n_d_s_o_ur_c_e ___ +-----, 

1 
0.000 NOi '® .lifill8'D! 

1 0.007 ND 
0.00 200 ~.00 600 8.00 \O,D:) 12.00 

"'9'1.......,n;.-N 

1 0.006 ND 
0.002 ND 

1 0.000 ND, Reporting limit (mg/L) = . 0.1 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

12-2-06 Tank #15 
12-3-06 Tank #15 
12-4-06 Tank #1 
12-5-06 Tank #15 
12-6-06 Tank #17 
12-7-06 Tank #15 
12-8-06 Tank #1 0.000 NDi -+---1--.....j 

•Recovery(%)= 98.5 

' 

Precision (RPO) = 1.55 
:2nd source(%)= . -f _ __Jl8.B\ 

Sample volume (ml): 0.50 

---~--·-

I Dilution factor j ______ 1 
! -'----1 

-------~-+-'----=--'----+-
---·-·- Sample Set Description: I __ -~' --

-' -+--+T'--'e"'st No.: 686 Lamprey holding 22° 
!Test Day: 12-2-06 to 12-8-06 

-+--;----+- ---1--' 
:speCie5: Lamprey --

---+-1----+.=-r:..::..:=-=.:__,I ----+-------< 

Overlying water 
i 

------... l j--'- ----~-----+----!----! 

---+-+--+----->------~ 
---+-+--+A-'-n-'a~ly,_s_t:_'--___ GJI 
---'--+----'-'D:ca::.:t.::.e.:ca::.:na=l"-'ys::.:e:.:d::.: __ 12/29/06 

! 
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SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

Standard Curve 
-;sample 'Dilution INH3-N · 

description factor D655 \(mg/L) 1 

Blank I i ----
1----+=-c.c;:_:.:..;_~~~~~---+-----' 

1.0 mg/L NH3-N Std. o.iol-. ~.00 I 
3.0 mg/L NH3-N Std. o. 330 3.00 ! 
6.0 mg/L NH3-N Std. - 0.1.>~o 6.00 ! 

1---+\71 o=-.7o-m~g-/C.-L--CN~H73-c-N~Scctd..,-.---+---- I. ; 00 ~10.00 I ! 

3.0 mg/L spike ___ o.~zs _ 
. 3.0 mg/L spike dupl. 0 • 3z.o l 

.5.0 mg/L 2nd source T-=-1 

o.4'if5 c:=:=+1 
'=--=-""""· - l 1----H . __ 1 __ . 
1. 12-2-06 Tank #15 
2. 12-3-06 Tank#15 
3. 12-4-06 Tank #1 

•. ~ 

o.= 

•. ~ 
o.ooo ___ u 

; ' 1 """ C,.."" ' I -1-- u . ..__'-' ____ --+--; 
----- e>.oc-=1- . I 

·~ o.oo 200 ~oo ~.oo a.oo m_oo 1200 

rn\l"l-.,,.....,,R .. .t<I 

4. · 12-5-06 Tank#15 1 ------ {),00~ 
---+~~--+--

5. 12-6-06 Tank #17 
6. 12-7-06 Tank#15 

1 o. o c~---'-+---+-----'-----+-----l-------l 
1 O, Mo Reporting limit (mg/L) = 0.1 

7. 12-8-06 Tank #1 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

--- ---+-+---+-~-~-~~+-+-----l--------1 

1 0, •OO ! 
---c-+--+~-

ReCOVery (%) = #VALUE! 
---+--l---__,)_Precision (RPD) = I #VALUE! 

:2nd source(%)= I #VALU._E_! +-' ---< 

-----+-+---+-----~--~ 

\Sample volume (ml): 0.50 

--+---+---1-ID_il_u_tio_n_f_a_ct_o_r __ ----+---~ 
i 

Sample Set Description: · I 
I 1 Test No.: 686 Lamprey holding 22° 
1 !Test Day: 12-2-06 to 12-8-06 ---1--1 ___ _._ ___ _, ____ . ------+----1 

___ , __ __j___J Species: Lamprey 
i ' I ! 

----:-t--Jover\ying ~ater , -·--r---, . 
---+-1--1-1-1---~-=--t------1 --- 1--

\ i 

iAnalyst ! 
! Date analysed: ---+----i-+-

Page '/+of }3 3-1-05 



RAW DATA DIVIDER PAGE 
Test Nos. 686-31 through -37 

TEST DATA ANALYSIS RECORDS 



i 
~ 
~ 
~ 
~ 

P686 Lamprey 2006 holding 

Date 
Siletz River 10/17/06 
Water 10/17/06 
~-

10/18/06 -
10/23/06 
10/24/06 

Siletz River Mean 
Water SD 

n 
Min 

~· 

Max 

Lab Holding 

holding for tests 10/18106 
31-35 10/19106 

10/20106 
10121106 
10/22106 

~· 

10123106 c-----

10/24/06 
10/25/06 

f-----
10/26/06 
10127/06 

~· 

10/28/06 
f----· 

10/29/06 
I---· 

10130/06 
~-

I---
10/31/06 

11/1/06 
1-------

11/2/06 
11/3/06 

f------

11/4/06 --------
11/5/06 
11/6/06 
11/7/06 
11/8/06 

~-

11/9/06 
holding for test 35 11/10/06 
continues--· 11/11/06 
~· 

11/12/06 

Temp pH 
13.6 5.3 

12.4 6.0 
11.5 6.8 
10.6 6.0 
12.0 6.0 

1.3 0.6 
4 4 

10.6 5.3 
13.6 6.8 

12.3 7.4 
12.5 7.1 
12.7 7.5 
12.5 7.5 
12.2 7.1 
12.6 6.9 

12.3 7.4 
12.4 6.9 
12.6 7.4 
12.4 7.0 
12.4 7.1 
12.9 8.1 
12.7 8.0 
12.8 7.8 
12.6 7.9 
12.1 8.2 
11.8 7.9 
11.2 8.0 
11.6 7.9 
13.2 7.9 
11.9 7.7 
11.5 8.0 
11.8 8.0 
11.7 7.9 
11.2 7.7 -
11.3 7.8 

Water Quality Data 

DO Cond Hard 
8.2 62 26 

26 
9.6 95 26 

. 8.4 75 26 
8.8 150 51 
8.8 96 31 
0.6 39 11 

4 4 5 
8.2 62 26 
9.6 150 51 

10.7 135 43 
10.8 133 51 
10.6 120 51 
11.1 130 43 
10.9 125 51 
10.8 120 51 

10.8 130 51 
10.8 130 43 
10.6 130 43 
11.2 130 43 
10.8 130 43 -
10.8 135 51 
10.4 130 43 
10.2 130 43 
10.3 135 43 
10.3 130 51 
10.8 130 51 
11.6 130 51 
11.2 135 51 
13.0 119 51 
11.4 130 51 
11.2 125 51 
11.3 125 51 
11.2 115 43 
11. 1 120 51 
11.0 130 51 

Page __ of __ 

.. , tC<. ""·-'""'-t \lf.Vl\-rCd ""'j"-'""'' 
kt'ow~''\"!M.-\ \o<-1".;,VI :51'\.UX 2{•:,,,u,- ·JY2A, 

Alk NH3 comments 
20 rec'ing data 

20 rec'ing data 
20 rec'ing data 
90 rec'ing data 
38 ---
35 ---
4 ---

20 ---
90 ---

50 
60 
30 
30 
60 
30 

50 
30 <0.1 
50 <0.1 
50 <0.1 
40 <0.1 
50 <0.1 
50 <0.1 
40 <0.1 
40 <0.1 
50 <0.1 
40 <0.1 
40 <0.1 
50 <0.1 
30 <0.1 
50 <0.1 
50 <0.1 
40 <0.1 tests 31 - 34 bei:ian 11 /9/06 
50 <0.1 ----
40 <0.1 
40 <0.1 

'2./1 ':J/07 



~ 
~ 
~ 
'-0 

cl\ 
t; 

P686 Lamprey 2006 holding 

11/13/06 
11/14/06 

~ 

11/15/06 
11/16/06 

Interim holding 11/17/06 
prior to acclimation 11/18/06 
for temperature 11/20/06 
experiments 11/21/06 

11/22/06 
temperature 11/24/06 
acclimation to 12C 11/25/06 
for test #36 11/26/06 

11/27/06 
11/28/06 
11/29/06 
11/30/06 

12/1/06 
temperature ·12/2/06 
acclimation to 12C 12/3/06 
for test #37 12/4/06 

12/5/06 
1216/06 

~ 

I--
1217/06 
1218/06 

~perature 11/24/06 
acclimation to 17C 11/25/06 
for test #36 11/26/06 

11/27/06 
11/28/06 

~-

11/29/06 
~ 

11/30/06 
1211/06 

temperature 1211/06 
acclimation to 22C 1212/06 
for test #37 1213/06 

f--
12/4/06 
12/5/06 
12/6/06 
12/7/06 

~ 

12/8/06 

11.4 
11.6 
11.8 
11.4 
11.6 
11.8 
11.9 

11.4 
11.6 
12.0 
11.9 
11.6 
11.6 
11.3 
11.7 
11.8 
11.9 
11.8 
11.4 
11.0 
12.2 
12.0 
12.2 
12.2 
13.5 
14.6 
15.5 
16.8 
16.8 
17.0 
16.3 
16.9 
17.9 
18.5 
19.3 
20.4 
21.6 
21.1 
21.9 

Water Quality Data <Jt,._v/07 

7.6 11.0 130 51 40 <0.1 
7.5 10.9 125 51 40 <0.1 
7.6 10.9 132 51 40 <0.1 
7.4 11.4 130 43 50 <0.1 test 35 beaan 11/16/06 
7.6 11.3 117 51 40 <0.1 
7.4 11.2 120 51 40 <0.1 
7.3 11.4 110 51 40 <0.1 

<0.1 flow off; all tanks fed 
7.2 11.2 125 51 50 <0.1 
7.4 11.6 120 51 40 <0.1 
7.6 11.3 135 60 50 0.1 
7.6 11.2 140 60 50 <0.1 
7.3 11.2 140 51 30 0. 1 
7.5 11.2 150 60 50 0.4 
7.4 11.2 140 51 50 0.3 
7.5 11.0 135 60 40 0.2 
7.4 11.4 130 60 40 <0.1 test 36 (12C & 17C\ beaan 12/1/06 
7.3 11.2 130 51 40 0.3 
7.0 10.4 145 51 30 0.4 
7.3 10.6 140 60 40 0.2 
6.9 11.2 140 51 40 0.3 
7.3 10.7 125 60 40 0.2 
7.4 10.9 135 60 40 0.2 
7.4 11.0 120 51 40 0.3 test 37 I 12C & 22C) benan 12/8/06 
7.2 11.4 125 51 40 <0.1 
7.3 10.7 135 60 50 <0.1 
7.5 10.2 140 60 40 <0.1 
7.3 9.8 145 60 40 <0.1 
7.8 9.6 140 60 50 <0.1 
7.7 9.4 140 51 50 <0.1 
7.5 9.3 140 60 40 <0.1 
7.4 9.4 140 60 40 <0.1 test 36 (12C & 17C\ benan 12/1/06 
7.3 8.8 145 51 30 
7.3 8.9 140 51 30 <0.1 
7.2 8.8 160 51 30 <0.1 
7.2 9.0 155 51 40 <0.1 
7.3 8.7 170 51 40 <0.1 
7.5 8.5 155 51 50 <0.1 
7.4 8.8 150 51 50 <0.1 
7.5 8.8 150 51 40 <0.1 test 37 (12C & 22C\ beaan 12/8/06 
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P686 Lamprey 2006 holding 

Tests 31 - 34: Mean 
10/18/06-11 /9/06 SD 

n 
Min 
Max 

Test 35: Mean 
10/18/06-11/16/06 SD 

n 
Min 
Max 

Test 36, 12C: Mean 
11/24/06-12/1/06 SD 

n 
Min 

~ 

Max 

Test36,17C: Mean 
11/24/06-12/1/06 SD 
~ 

n 
~ 

Min 
Max 

1---

Test 37, 12C: Mean 
12/2/06-12/8/06 SD 

n 
Min 
Max 

I=--· 
Test 37, 22C: Mean 
12/1/06-12/8/06 SD 

n 
~-

Min 
Max 

Temp pH 
12.3 7.6 
0.5 0.4 
23 23 

11.2 6.9 
13.2 8.2 

Temp pH 
12.1 7.6 
0.6 0.4 
30 30 

11.2 6.9 
13.2 8.2 

Temo pH 
11.7 7.5 
0.2 0.1 

8 8 
11.3 7.3 
12.0 7.6 

15.3 7.5 
1.8 0.2 

8 8 
12.2 7.2 
17.0 7.8 

Temp pH 
11.8 7.2 
0.4 0.2 

7 7 
11.0 6.9 
12.2 7.4 

19.7 7.3 
1.8 0.1 

8 8 
16.9 7.2 
21.9 7.5 

Water Quality Data 3/20/0 7 

QO Cond Hard Alk NH3 
I 10.9 129 48 44 ---
I 0.6 5 4 9 ---
I 23 23 23 23 16 

10.2 119 43 30 <0.1 
I 13.0 135 51 60 <0.1 

DO Cond Hard Alk NH3 
11.0 128 48 44 ---
0.5 5 4 9 ---
30 30 30 30 23 -

10.2 115 43 30 <0.1 
13.0 135 51 60 <0.1 

DO Cond Hard Alk NH3 -
11.3 136 57 44 ---

0.2 9 5 7 ---

8 8 8 8 8 
11.0 120 51 30 <0.1 
11.6 150 60 50 0.4 

10.0 138 58 44 ---
0.7 6 4 5 ---

8 8 8 8 8 
9.3 125 51 40 <0.1 

11.4 145 60 50 <0.1 

DO Cond Hard Alk NH3 
10.9 133.6 55 39 ---
0.3 9.0 5 4 ---

7 7 7 7 7 
10.4 120.0 51 30 0.2 
11.2 145.0 60 40 0.4 

8.8 153 51 39 ---
0.1 9 0 8 ---

8 8 8 8 7 
8.5 140 51 30 <0.1 
9.0 170 51 50 <0.1 
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P686 Lamprey tests 31-37 

Aniline 
mg/L 
1,000 
100 
10 
1 
0 

1,000 
100 
10 
1 
0 

1,000 
100 
10 
1 
0 

1,000 
100 
10 
1 
0 

1,000 
100 
10 
1 
0 

Test 686-31 
DAY TEMP 

0 12.8 
0 12.8 
0 12.9 
0 12.8 
0 12.8 
1 12.4 
1 12.4 
1 12.3 
1 12.4 
1 12.3 
2 12.6 
2 12.5 
2 12.4 
2 12.5 
2 12.4 
3 12.8 
3 12.8 
3 12.6 
3 12.8 
3 12.9 
4 12.5 
4 12.6 
4 12.3 
4 12.5 
4 12 4 

Mean 12.6 
so 0.2 
n 25 
Min 12.3 
Max 12.9 

pH 
7.6 
7.4 
7.4 
7.2 
7.2 
7.4 
7.4 
7.4 
7.3 
7.2 
7.5 
7.4 
7.4 
7.3 
7.3 
7.6 
7.5 
7.4 
7.5 
7.5 
7.5 
7.3 
7.3 
7.2 
72 
7.4 
0.1 
25 
7.2 
7.6 

Test WO Data 

DO 
10.5 
10.4 
10.4 
10.5 
10.4 
10.3 
10.2 
10.4 
10.3 
10.2 
10.1 
10.6 
10.6 
10.6 
10,6 
10.4 
10.2 
9.9 

10.1 
10.2 
10.2 
10.1 
10.3 
10.2 
10 2 
10.3 
0.2 
25 
9.9 

10.6 

COND 
120 

110 

125 

120 

125 

120 
---
---

6 
110 
125 
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HARD 
51 

51 

51 

51 

51 

51 
---
---

6 
51 
51 

Northwestern Aquatic Sciences 

ALK 
440 

40 

460 

40 

440 

40 
---
---

6 
40 

460 
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P686 Lamprey tests 31-37 

Copper 
mg/L 
1.0 
0.1 
0.01 

0.001 
0 
1 

0.1 
0.01 

0.001 
0 

1.0 
0.1 
0.01 
0.001 

0 
1.0 
0.1 
0.01 

0.001 
0 

1.0 
0.1 

0.01 
0.001 

0 

Test 686-32 
DAY TEMP 

0 12.2 
0 12.1 
0 12.2 
0 12.1 
0 12.3 
1 12.2 
1 12.3 
1 12.3 
1 12.4 
1 12.6 
2 12.2 
2 12.3 
2 12.3 
2 12.3 
2 12.6 
3 12.7 
3 12.7 
3 12.8 
3 12.6 
3 12.8 
4 12.1 
4 12.1 
4 12.1 
4 12.1 
4 12 1 

Mean 12.3 
SD 0.2 
n 25 
Min 12.1 
Max 12.8 

pH 
6.9 
7.1 
7.1 
7.1 
7.1 
7.2 
7.2 
7.2 
7.2 
7.2 
7.3 
7.3 
7.3 
7.3 
7.3 
7.5 
7.6 
7.6 
7.6 
7.6 
7.3 
7.3 
7.2 
7.2 
72 
7.3 
0.2 
25 
6.9 
7.6 

TestWQ Data 

DO 
10.8 
10.8 
10.7 
10.8 
10.6 
10.6 
10.4 
10.2 
10.5 
10.3 
10.7 
10.6 
10.6 
10.6 
10.4 
10.4 
10.3 
10.5 
10.4 
10.4 
10.5 
10.3 
10.4 
10.3 
10 2 
10.5 
0.2 
25 

10.2 
10.8 

COND 
110 

110 

120 

115 

115 

110 
---
---

6 
110 
120 

Page S.l-of _M 

Northwestern Aquatic Sciences 

HARD ALK 
di;\.tA M\Vl.f ~.n~c1 
"tj.Ucl ia1oero.tt""'1 

51 40 \o&;l.~1-1 s~ 

2-1"1-<>l 

51 40 

51 40 

51 40 

51 40 

51 40 
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P686 Lamprey tests 31-37 

Pentachlorophenol Test 686-33 
mg/l DAY TEMP pH 
4.0 0 12.2 7.2 
0.4 0 12.2 7.1 

0.004 0 12.2 7.1 
0.004 0 12.2 7.1 

0 0 12.3 7.1 
4.0 1 12.2 7.4 
0.4 1 12.2 7.3 

0.004 1 12.2 7.3 
0.004 1 12.2 7.2 

0 1 12.2 7.2 
4.0 2 12.2 7.5 
0.4 2 12.2 7.4 

0.004 2 12.2 7.3 
0.004 2 12.3 7.3 

0 2 12.3 7.3 
4.0 3 12.7 7.6 
0.4 3 12.7 7.6 

0.004 3 12.7 7.6 
0.004 3 12.8 7.6 

0 3 12.8 7.5 
4.0 4 12.1 7.3 
0.4 4 12.1 7.3 

0.004 4 12.1 7.3 
0.004 4 12.1 7.2 

0 4 12 1 7 2 
Mean 12.3 7.3 
SD 0.2 0.2 
n 25 25 
Min 12.1 7.1 
Max 1?.8 7.6 

Test WO Data 

DO 
10.4 
10.4 
10.2 
10.4 
10.4 
10.2 
10.4 
10.4 
10.2 
10.3 
10.5 
10.5 
10.4 
10.6 
10.5 
10.3 
10.4 
10.2 
10.3 
10.2 
10.6 
10.6 
10.5 
10.4 
10 4 

10.4 
0.1 
25 

10.2 
10.6 

COND 
115 

110 

125 

120 

115 

115 
---
---

6 
110 
125 

Page~ otH 

Northwestern Aquatic Sciences 

HARD ALK 
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51 40 

51 40 

51 40 

51 40 

51 40 
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P686 Lamprey tests 31-37 

Lindane 
mg/L 
8.0 
0.8 

0.08 
0.008 

0 
8.0 
0.8 

0.08 
0.008 

0 
8.0 
0.8 

0.08 
0.008 

0 
8.0 
0.8 

0.08 
0.008 

0 
8.0 
0.8 

0.08 
0.008 

0 

Test686-34 
DAY TEMP 

0 12.2 
0 12.2 
0 12.3 
0 12.1 
0 12.2 
1 12.1 
1 12.1 
1 12.2 
1 12.2 
1 12.1 
2 12.2 
2 12.2 
2 12.2 
2 12.1 
2 12.2 
3 12.7 
3 12.6 
3 12.8 
3 12.8 
3 12.6 
4 12.1 
4 12.2 
4 12.2 
4 12.3 
4 12 1 

Mean 12.3 
SD 0.2 
n 25 
Min 12.1 
Max 12.8 

pH 
7.3 
7.3 
7.2 
7.2 
7.2 
7.5 
7.4 
7.3 
7.3 
7.3 
7.5 
7.4 
7.4 
7.4 
7.3 
7.6 
7.6 
7.6 
7.5 
7.5 
7.4 
7.3 
7.3 
7.3 
7.2 
7.4 
0.1 
25 
7.2 
7.6 

TestWQ Data 

DO 
10.4 
10.2 
10.2 
10.4 
10.2 
10.1 
10.2 
10.5 
10.2 
10.4 
10.4 
10.5 
10.4 
10.8 
10.6 
10.4 
10.2 
10.3 
10.3 
10.4 
10.3 
10.2 
10.4 
10.3 
10.2 
10.3 
0.2 
25 

10.1 
10.8 

COND 
115 

115 

120 

120 

115 

115 
---

---
6 

115 
120 
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51 40 

51 40 

51 40 
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P686 Lamprey tests 31-37 

Diazinon 
mg/L 
40 
4.0 
0.4 
0.04 

0 
40 
4.0 
0.4 
0.04 

0 
40 
4.0 
0.4 
0.04 

0 
40 
4.0 
0.4 

0.04 
0 

40 
4.0 
0.4 
0.04 

0 

Test 686-35 
DAY 

Mean 
SD 
n 
Min 
Max 

0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 

TEMP 
12.2 
12.1 
12.2 
12.1 
12.1 
11.8 
11.8 
11.7 
11.8 
11.8 
11.9 
12.0 
11.9 
11.7 
11.8 
11.8 
11.7 
11.8 
11.8 
11.9 
11.9 
11.8 
11.8 
11.9 

12 
11.9 

0.1 
25 

11.7 
12.2 

pH 
7.3 
7.3 
7.3 
7.3 
7.3 
7.1 
7.1 
7.1 
7.1 
7.1 
7.3 
7.3 
7.2 
7.2 
7.2 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
73 
7.2 
0.1 
25 
7.1 
7.3 

TestWQ Data 

DO 
10.6 
10.6 
10.5 
10.7 
10.6 
10.6 
10.5 
10.5 
10.4 
10.5 
10.4 
10.3 
10.5 
10.6 
10.6 
10.6 
10.4 
10.3 
10.3 
10.2 
10.5 
10.6 
10.5 
10.3 
10 4 

10.5 
0.1 
25 

10.2 
10.7 

COND 
115 

115 

120 

125 

120 

120 

--
---

6 
115 
125 
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P686 Lamprey tests 31-37 

Temperature Experiment #1 
12C DAY TEMP 
12C 
12C 
12C 
12C 
12C 

17C 
17C 
17C 
17C 
17C 
17C 

Mean 
SD 
n 
Min 
Max 

0 
1 
2 
3 
4 

12.6 
12.2 
12.1 
12.2 
12 5 

12.3 
0.2 

5 
12.1 
12.6 

DAY TEMP 
0 16.5 
1 17.0 
2 16.5 
3 17.3 
4 17 0 

Mean 16.9 
SD 0.4 
n 5 
Min 16.5 
Max 17.3 

Temperature Experiment #2 
12C DAY TEMP 
12C 
12C 
12C 
12C 
12C 

22C 
22C 
22C 
22C 
22C 
22C 

Mean 
SD 
n 
Min 
Max 

0 
1 
2 
3 
4 

11.9 
12.3 
12.6 
12.1 
12 2 
12.2 
0.3 

5 
11.9 
12.6 

DAY TEMP 
0 21.8 
1 23.0 
2 22.6 
3 21.8 
4 22 2 

Mean 22.3 
SD 0.5 
n 5 
Min 21.8 
Max 23.0 

pH 

pH 

pH 

pH 

7.3 
7.4 
6.9 
7.4 
69 
7.2 
0.3 

5 
6.9 
7.4 

7.3 
7.2 
6.8 
7.4 
70 
7.1 
0.2 

5 
6.8 
7.4 

7.4 
7.0 
7.1 
7.0 
7.0 
7.1 
0.2 

5 
7.0 
7.4 

7.3 
6.9 
7.3 
7.2 
72 
7.2 
0.2 

5 
6.9 
7.3 

TestWQ Data Northwestern Aquatic Sciences 

Test 686-36 
DO COND HARD ALK 

11 120 51 30 
11.2 120 
10.2 125 51 30 
10.4 120 
10 6 130 51 30 
10.7 123 51 30 
0.4 4 0 0 

5 5 3 3 
10.2 120 51 30 
11.2 130 51 30 

DO COND HARD ALK 
9.7 125 51 30 

9 135 
9.1 140 51 30 
8.8 130 
9 0 140 51 30 
9.1 134 51 30 
0.3 7 0 0 

5 5 3 3 
8.8 125 51 30 
9.7 140 51 30 

Test 686-37 
DO COND HARD ALK 

10.6 115 51 30 
10.1 120 
10.2 110 51 30 
10.9 130 
10 8 125 51 40 
10.5 120 51 33 
0.4 8 0 6 

5 5 3 3 
10.1 110' 51 30 
10.9 130 51 40 

DO COND HARD ALK 
8.8 140 51 30 
8.2 140 

8 140 51 40 
8.2 160 
83 150 51 40 
8.3 146 51 37 
0.3 9 0 6 

5 5 3 3 
8.0 140 51 30 
8.8 160 51 40 
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P686 Lamprey tests 31-37 Survival 1/26/07 

Norn. Cone. Number Number 
Test ID Test No. mg/L Exposed Suviving %Surv. 

Aniline 686-31 1,000 5 0 0 
100 5 5 100 
10 5 5 100 
1 5 5 100 
0 5 5 100 

Copper 686-32 1 5 0 0 
0.1 5 2 40 

0.01 5 5 100 
0.001 5 5 100 

0 5 5 100 
Penta 686-33 4 5 0 0 

0.4 5 0 0 
0.04 5 5 100 

0.004 5 5 100 
0 5 5 100 

Lindane 686-34 8 5 0 0 
0.8 5 5 100 
0.08 5 5 100 

0.008 5 5 100 
0 5 5 100 

Diazinon 686-35 40 5 0 0 
4 5 5 100 

0.4 5 5 100 
0.04 5 5 100 

0 5 5 100 
17C 686-36 17C 5 5 100 

17C 5 5 100 
17C 5 5 100 
17C 5 5 100 

12C 686-36 12C 5 5 100 
f2C 5 5 100 
12C 5 5 100 
12C 5 5 100 

22C 686-37 22C 5 5 100 
22C 5 4 80 
22C 5 5 100 
22C 5 5 100 

12C 686-37 12C 5 5 100 
12C 5 5 100 
12C 5 5 100 
12C 5 5 100 
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P686 Lamprey tests 31-37 Lengths Weights of Controls at End of Test 1/26/07 

Test ID Test No. Length (mm) Weight (g) Length (mm) Weight (g) ..\ ""'"' {,.""'-! "'~~ "'ii"''"' • t 1,,, ><Yvi»""'I 

Aniline 686-31 72 0.49 Mean 74 0.54 bu1cll\S~ 

67 0.38 SD 6 0.15 2-1'1-or -~ 

71 0.47 n 5 5 
79 0.63 Min 67 0.38 
83 0.75 Max 83 0.75 

Copper 686-32 55 0.25 Mean 54 0.26 
51 0.19 SD 3 0.09 
50 0.19 n 5 5 
56 0.24 Min 50 0.19 
58 0.42 Max 58 0.42 

Penta 686-33 55 0.25 Mean 57 0.28 
51 0.18 SD 14 0.21 
50 0.15 n 5 5 
49 0.17 Min 49 0.15 
82 0.66 Max 82 0.66 

Lindane 686-34 59 0.27 Mean 69 0.43 
58 0.27 SD 12 0.21 
68 0.37 n 5 5 
70 0.43 Min 58 0.27 
88 0.79 Max 88 0.79 

Diazinon 686-35 70 0.41 Mean 74 0.52 
90 0.90 SD 9 0.22 
70 0.38 n 5 5 
74 0.53 Min 68 0.38 
68 0.40 Max 90 0.90. 

17C 686-36 80 0.72 Mean 74 0.59 
71 0.46 SD 7 0.15 
65 0.44 n 5 5 
72 0.55 Min 65 0.44 
82 0.78 Max 82 0.78 

12C 686-36 88 1.00 Mean 66 0.55 
72 0.66 SD 15 0.28 
60 0.36 n 5 5 
64 0.42 Min 46 0.33 
46 0.33 Max 88 1.00 

22C 686-37 70 0.56 Mean 64 0.44 
58 0.32 SD 7 0.11 
55 0.31 n 5 5 
68 0.48 Min 55 0.31 
70 0.51 Max 70 0.56 

12C 686-37 65 0.41 Mean 70 0.48 
62 0.30 SD 7 0.14 
80 0.66 n 5 5 
70 0.48 Min 62 0.30 
71 0.55 Max 80 0.66 

Mean 67 0.45 
SD 11 0.20 
n 45 45 
Min 46 0.15 
Max 90 1.00 
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RAW DATA DIVIDER PAGE 
Test Nos. 686-31 tbrough-37 

CHAIN-OF-CUSTODY RECORDS 



't:, 
~ 

~ 
~ 
'-0 

\ 
·iJ 
(,J 

of CHAIN-OF~CUSTODY/TEST REQUEST FORM 

Project Nu1nber: 
-~--~-~--------------

Ship to: µ,A-, 'S., 
Attn (3:t,(/\'J MJ/,V 

'·., 

PmjecVClient Name: \JPtJ 'f.JJr 1.-t\.IM f7i"t.:J OJ,11\WtO (Oe,(:z:; 

N~ 2409 

Shipping Date: \t ,('.'.)-.qR 
Airbill Number: Con tact Name: .\-\--e).\t ~~ Shipper: --:::-,:=~:------- __ -------

Sampled By: J'Do H \..u)(t!VI _, Form filled out by: TW Turnaround requested: 

Test(s) Requested (check test(s) re uired) 

~ 
Sample Volume of ~ 

Collection Date Sample I# of ~ 1 Comments I Instructions 

(m/d/yl Time Sample Identification Containers Matrix ~ [Jar tag number(s)] 

ID-(1-.0(., II n"':>°'5 ~i.-td-1' e/&w-a~ ?P> (( 11'\""10 LC:'lli.fS' .x 
lb Tl--OG lice;? it:,t'kf'c !" /r,rl1i. ..... ... ,.. I , 1a,k..¥- K 1; .. vr.le.;u,,<, \'2..?\ 11C. \iA...sJ \ 

I ' /' 

/ I / /' 
/ v / I I 

/ ,/ / / I 
/ ,/ / / I 

/ / / / / 
/ / / / I 

/ I I I I 
// 

, 
I ( I : 

I I 
/ ~ • "r,.- .... : 0

·,-"":· ·.c-r 
/ _/ /. Total Number of Containers .. >:- · ·- Purchase Order I Statement of Work# 

11 ::~~~~~----~~~~~--------- 2l_:~~ta::::~: ---- 2) Rec'd by: 

-·---------------· 
__?_!gnature.:. •. ~( ------- Company: _2_!g_nature: ·----- Coripany: 

·---"~'~e",~( ... -1\J.u,;,~·-· 1-l kS . . ______ Company: ----------- ----·-----------
Date me IC ,(r.!J~/ilf<:b 

--
ootelT/'&e'.tr-'O~ /t ~c;: Date/Time: Date/Time: 

* Distribution; Wh"1te copies accompany shipment; yellow retained by consignor. 

Wi:;i\Y~.;jilC 
200 West Mercer Street 
Suite 401 
Seattle, WA 98119 
Tel: 1206) 378-1364 
Fax: (206) 217-9343 

Date of receipt:: 
!-------..,--,_~-~~-~-

Condition upon receipt: 

Cooler temperature: 

~---

labor~toiyW,q. #: 
,\•,•. . ,. 

TiJne Of receipt:"_ 

Received by: 



~ 
~ 
ti" 
D 
<::> 
'i-, ' 

ct 

( of I CHAIN-OF-CUSTODY/TEST REQUEST FORM N~ 2407 

ProjecVClient Name: {,,uJfu £1?A ~ laMf lt.J {{,11/\,,.WUJd:t.. C{YY-ll;{'Fj) Ship to _ _c/J_._A_,-__ S__,. -,--------------,--,---:-----
Project Number: Attn: t:lf"'j, /?,uh {t,,v' Shipping Date: f0. I!) .OJ::, 

Contact Name: fl<-fl l- Arc/.e~ Shipper: hkf( de.{ d Airbill Number: _ 

Sampled By: I 1)1?. M l-1 rt.'fJVI Form lilied out by: -, ,T.P Turnaround requested: . 
Test(s) Requested (check test(s) re< uired) 

Sample Volume of ~ 
Collection Date Sample I# of ~ Comments/ Instructions 

lmld/y} Time Sample Identification Containers Matrix [Jar tag number(s)] 

10 .I 'b'. V~ 15".'()7) ~ S. 'I 1-f-k i!. . I t_fbr "*' "' 0.;dl. tvvtlY1roidL. s c crrh .rs .v z 51> 11,..,...v. 
Cfil/..) ,-.Ju;J) ~"" /l!J.. -

/ / / , 
/ / / / . 

/ / / / / 
/ . 

/ / / / 
/ // / / / / 

/ / /' / /' •'' 

, / / ,/ I 
/ " / 

/ 
/ 

Total Number of Containers .; .;1·:.~ >;\;:, Purchase Order I Statement of Work # 

~~~-,,_d_'31:.f1i '11_ __ Cii) 1) Rec'd,by: _ u 2) Released by: -- 2) Rec'd by: 

-~~ame_:__ .~ ~----------· '- /&~-- -- Print name: ----·-----------------
--~~tur!::_;'"'" .J -----·...,-. Compa,(y: /J .,4-S. ~2~nature: Company: 

---~~~R~;:,·-:i,~5.' -~V- L,l(, 

--··-··-----------

---------- ___ Company: -- - ----------
Date/nme:/ 0-1 F,Q b jt;:,; { 0 Oatc!Time: Dateffime: 

-
" Distribution: White copies accompany shipment; yellow retained by consignor. 

w~~~;jllC 
200 West Mercer Street 
Suite 401 
Seattle, WA 98119 
Tel: (206) 378-1364 
Fax: 1206) 217-9343 

Date of receipt:: 

Condition upon r€ceipt: 

Cooler temperature: 

·: :'··~. ·_·'c::~(_- -... ··: 

Lab:lJratp!)' W;Q. #: 

Tfrn·e'.~f ~~ceip~; 

Received by: 

•.Qi. 



of CHAIN-Of-CUSTODY/TEST REQUEST FORM N~ 2408 

ProjecVClient Name l-Wb -Gl!?.A-- lalvl(!&>'lj (1Mlllliltft 0Wit1~J Ship to: t-.), A.S. 
Shipping Date: Project Number: fXp ·U\·D\-45' 

Contact Name: HGJ le. ~ 
Attn ~ J3i1h IV<' 

--------~ 

Shipper: h:i.Vttl d~ Airbill Number: ----=======::____ 
Sampled By: l"b O J J>tA e+1J"'Q 

Sample 
Collection Date 

lm/d/y) Time Sample Identification 

Volume of 
Sample I# of 

Containers Matrix 

form filled out by: __,\_.')'·"(A,...)'--------

f 
¥. 
x 
-~ 

Test(s) Requested (check test(s) required) 

Turnaround requested: 

Comment<;/ Instructions 
[Jar tag number(s)J 

! ~·, 'V,. · Of.. \117V l>A/3 -SI \t:tJ- ~Ile<"" I 4 coo/en ,.., .. - ' v' i'VI ~:~ ~p 12.. I °C. 
I ,,v:z..ro d-_ 

I I I I 
L I 

j_/_ z I f L ~ ,L J ' /_ 
b ~ L /_ L ~ / , /_ /_ . , ' . 

,. ~ ' 
.._ , 

- ' ' . ' ' ' / . ~ _,, ' ' _,., / 

~ / 

/ 
/ I I Total Number of Containers I Purchase Order I Statement of Work # 

2) Rec'd by: !~!~::;;~-:-~~~---==---~~~--~~:~~ta::::; 
~~~ 

-- 1'.l.A.<:,. 
------

Dete/Time: i O 7 ~ O L j 1 ..... _ 1 O Date/Time: /'. . 
'P'·

7
• "" T lb. "1-3. Op / l'.:t-1 D 

• Distribution: White copies accompany shipment; yellow retained by consignor. 

W·1~;1k d 
l~nv:on!~al LLC 

200 West Mercer Street 
Suite 401 
Seattle, WA 98119 
Tel: (206) 378-1364 
Fax: (206) 217-9343 

i--~riature: ··--·------------ Company: 

+_f.c._impany; ··- --------------------·-
D<1te/Time: Date/Time: 

To be como.leted bv laborator 

0<1te of rf;'ceipt:!. Labdra:tbt}r w.o. #: ..: ~ ,, 
~----~------+-;...-.,~-~~--~-----,---! 

Condition ·upon r.eceipt: "' Ti.trle of reGeirt:·. 

Cooier temperature: Received by: 



~ 
~ 

°' ~ 
() 

~ 

tt'. 

of CHAIN-OF-CUSTODY/TEST REQUEST FORM N~ 2411 
Ship to: f\l f'r;;. -' 

Shipping Date: 
Projec~Client Name: LW&J @~ \tlWI~ i-\Wlr/\ttJd1& [iVJG\CiJ:n') 

Project Number ()/p• 21(, • b4'· 4? Attn ba":j J3y,k\e.,v ---------
Contact Name: t\&l\e,, ~ Shipper: ~ OeJ 1 d Air b HI Number: 

Sampled By ·'[Ot> 5M;il~ form filled out by: -~~ ·0v Turnaround requested: 

Test(s) Rec uestec/ (check test{s) re uired) 

,.l.-

~ 
Sample Volume of . .; 

Collection Date Sample I# o( ~ Comments I Instructions 

(m/d/yi Time Sample Identification Containers Matrix (Jar tag number{s)J 

ftJ,14.0I,, 1-:1-~--0 I IA/'i:J~ ~\e.J-:;c- 'f'..IV.V "' ti-lll.V> : fii\11" -
. 

" ·;,_ L;J... < I I. "-re:.. 
1 r ,,1,, v /\z-e1v _ rJJrfA\ M:?VD cf., J 

I 

I I 
, 

' 
I I I / / 

I I / I / 
/ / I I / , 

/ I / } / ( 

I I I / I 
I I I . -; 

I / / I 
- , , 

I 

Total Number of Containers ! ":;:?···;' ;'fr! Purchase Order! Statement of Work # 

r-!1-Relea~~_.?.t.::~ __ ]2Q __________ . 1JRec'dby: 
6

. ~- 2) Released bv: 2) Rec'd by: 

___ f'.ri_n!_nam~~ . ------~-----~ Print name: -- ~--------·----· 
i--.?.!8~~~~~.:___ . --~-. ---- Company: __ Si![!ature: -- Company: 

.... S.<>.~~1. --~v~ wv \..t.G __ IJ .fl..S . 
Company: 

'--· ---~ ---
Date/Time: 10,7,4,-.0~/1~ Date/Tilb •:J.t,!0 / f':'.f-sz:> Date/Time: Date/Time: 

• Distribution: White copies accompany shipment; yellow retained by consignor. 

W~o/.:£~ll" 
200 West Mercer Street 
Suite 401 
Seattle, WA 98119 
Tel: (2061 378-1364 
Fax: (206) 217-9343 

Date of receipt:_: 

Condition upon 'receipt: 

Cooler temperature: 

fo be completed bv Laborator 

'\"• 

·'.'ii,<_ . .,:./ ) ' • 
La8_oratory-W.O. #: 

Ti~e of -receipt:· 

Received by: 



~ 
~ 
~ 

Vv 
C> 

i":> 

Q; 

CHAIN 01<' CUis10Dr i<.ECvKD 1-ioru1westt:nl Ay_uatk odeh .. .-1' 

Client Name 
Windward Environmental 

Address 
200 West Mercer St., Suite 401 
City, State, Zip code 
Seattle, WA 98119 

Time 
Sampled 

11-9-06 1400 

11-9-06 1400 

11-9-06 1400 

11-9-06 1400 

11-9-06 1400 

11-9-06 1545 

11-9-06 1545 

11-9-06 1545 

11-9-06 1545 

11-9-06 1545 

~,Ii.~ 

Relinquished by 

Received by 

Relinquished by 

Received by laboratory 

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com 

Project No. I Shipping Infomiation 1 Testing Required 
06-28-04-45 

Carrier: UPS 
Phone No. 
206-577-1287 

Airbill No. Report Attention 
Helle Anderson g1J'l /t./''tl'-' uor>3301 ~ 

Sampled by O.A. Buhler 

Sample De:;cription 

NAS# 07750 Day 0 - 1.0 mg/L Cu 

NAS# 07760 Day 0 - 0.1 mg/L Cu 

NAS# 07770 Day 0 -- 0.01 mg/L Cu 

NAS# 07780 Day 0 -- 0.00 I mg/L Cu 

NAS# 07790 Day 0 - 0 mg/L Cu 

NAS# 07900 Day 0 - 1000 mg/L Aniline 

NAS# 07910 Day 0- 100 mg/L Aniline 

NAS# 0792G Day 0 -- I 0 mg/L Aniline 

NAS# 07930 Day 0 - 1.0 mg/L Aniline 

NAS# 07940 Day 0 - 0 mg/L Aniline 

Print Name 

Number of 
Containers 

I 

I 

I 

I 

I 

Com Dan 

~ 

8: 
8 

x 
x 
x 
x 
x 

~ .s 
...l 

0 
5 

I " ;§ 

~ 

x 
x 
x 
x 
x 

Date Time 

//- '5uh)13-v 11(/o )obi 1'320 

.. 

Comments 



~ 
~ 

!J"' 

~ 

0 

n 
~ 

ClfAIN OF CUSTODY RECORD Northwestern Aquatic Sciences 
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com 

Client Name Project No. 
06-28-04-45 

Shipping Information I Testing Required 
Windward Environmental 
f-~-----------------J.-,,---------1 Carrier: UPS 

Address Phone No. 
200 West Mercer St., Suite 401 206-577-1287 
City, Slate, Zip code Report Attention 
Seattle, WA 98119 Helle Anderson uv~ u 

Time Sampled by G.A. Buhler Number of 
Sampled Containers 

Sample Description 

1415 NAS# 07800 Day 0 -4.0 mg/L Penta 

1415 NAS# 07810 Day 0 - 0.4 mg/L Penta 

11-9-06 1415 NAS# 07820 Day 0 - 0.04 mg/L Penta 

11-9-06 1415 NAS# 07830 Day 0 - 0.004 mg/L Penta 

A & ~ V - 1415 NAS# 07840 Day O - 0 mg/L Penta 

11-9-06 1440 NAS# 07850 Day 0 - 8.0 mg/L Lindane 

11-9-06 1440 NAS# 07860 Day 0 - 0.8 mg/L Lindane 

11-9-06 1440 NAS# 07870 Day 0 - 0.08 mg/L Lindane 

11-9-06 1440 NAS# 07880 Day 0 - 0.008 mg/L Lindane 

11-9-06 1440 NAS# 07890 Day 0 - 0 mg/L Lindane 

Print Name Comp an 

[ 
§' 
u 

~ .s 
..-l 

x 
x 
x 
x 
x 

0 

I 
M 
~ 
x 
x 
x 
x 
x 

" :.§ 

~ 

Date Time 

6« A 6_, ~ 11-/01'.)\ol }'32-0 

Relinquished by 

Received by 

Relinquished by 

Received by laboratory 

-
Comments 



clA .. ~N LA cu~_ ..:>D·- __ Ee __ _J) J.., orl ...... .,.,:esi ..... ... 1 A'""1 ..... Jtic )..J ..... ien"' ...... -..,:, 
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225. Fax: 541-265-2799 · -Client Name Project No. Shipping Infonnation Testing Required 

Windward Environmental 06-28-04-45 I 

Carrier: UPS I --
I 

0 Address Phone No. "' 200 West Mercer St., Suite 401 206-577-1287 " -- ~ " .g, 
" City, State, Zip code Report Attention Airbill No.!'~. E«t'll"'i " " 2 ~ 0. "' Seattle, WA 98119 Helle Anderson Cl l~D~ Z.td '5 0. .,,, 0 ·a 0 " '.2 

Lab Sample Date Time Sampled by 0.A. Buhler Number of u :J u < 
lS 

No. Sampled Sampled Containers "' " Sample Description "" Comments 
11-11-06 1620 NAS# 07950 48-hr - 1.0 mg/L Cu OLD 1 x 
11-11-06 1620 NAS# 07960 48-hr - 0.1 mg/L Cu OLD 1 x 

. 11-11-06 1620 NAS# 07970 48-hr 0.01 mg/L Cu OLD 1 x 
11-11-06 1620 NAS# 0798G 48-hr 0.001 mg/L Cu OLD 1 x 
11-11-06 1620 NAS# 07990 48-hr- 0 mg/L Cu OLD 1 x 

~ 
'1 

11-11-06 1545 NAS# 08000 48-hr- 1.0 mg/L Cu NEW 1 x 
11-11-06 1545 NAS# 08010 48-hr-0.I mg/LCu NEW 1 x 
11-11-06 1545 NAS# 0802G 48-hr 0.01 mg/L Cu NEW I x 

~. . 

0) 11-11-06 1545 NAS# 0803G 48-hr 0.001 mg/L Cu NEW 1 x 
c 11-11-06 1545 NAS# 08040 48-hr - 0 mg/L Cu NEW 1 x 
-r-, 

~ 
Si1?:nature Print Name Comnanv Date Time , Cbci!ef~ustody--S.~al . ·, 

n(quis~ed by ~.J . Ju .. L~ 
. ,,.. .. ,' ' ' -~ . 

~ , 'AA,) f:~ \>-)A.;;: II- I 3 ·C'° iC"" 
· ;: <~re~i~t:j NO~ Present 

~...Received by , ~n-~~~t l N~t Intact 

.. · :<_'_.' .. · .. 
Relinquished by .. 

Jrit-em~LcjOO!er. Te_mperature Upon i..ab 
;. Receip!{\C) ·· • 

Received by 
• o<; .· j; Relinquished by 

I . 

\.' ... -:·-; 
Received by laboratory 

· .. _-;;__ . 
... . 

,•,' '.-'' _-. . 



~ 
~ 

\)" 

{!".. 

D 
....,.., 

"J-l 
I.I-> 

. 

cAA• _IN __ ct --on-· ~Ec~-w ~ior'' --ies ... --, A ~··util' "'".ier""" 

Client Name 
Windward Environmental 

Address 
200 West Mercer St., Suite 40 l 
City, State, Zip code 
Seattle, WA 98119 
Lab Sample Date Time 
No. Sampled Sampled 

11-11-06 1625 

ll-ll-06 1625 

ll-ll-06 1625 

11-11-06 1625 

11-11-06 1625 

11-11-06 1555 

11-11-06 1555 

11-11-06 1555 

11-11-06 1555 

11-11-06 1555 

Signature 

R'quis~ed by~ . 

~,_,.k..? I.I -"'<-L 
L.-Received by I 

Relinquished by 

Received by 

Relinquished by 

Received by laboratory 

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225, Fax: 541-265-2799. www.nwaauar -----·----··--, - - --- --- - - --

Project No. Shipping lnfonnation Testing Required 
06-28-04-45 

Carrier: UPS 0 Phone No. " 206-577-121!7 "' 
I Airbill No.11. @'l't tli:'j "· "' ' -" " 0. 

Report Attention " " 0 :.§ 0. "' -Helle Anderson 0. "" 0 ·2 DI \D~ '2.bO '- 0 .s :a 
Sampled by G .A. Buhler Number of u ,_, <.> -< 

"' Cuntainers Cl 
" Sample Description 0. 

NAS# 08050 48-hr - 4.0 mg/L Penta OLD I x 
NAS# 08060 48-hr 0.4 mg/L Penta OLD l x 
NAS# 08070 48-hr 0.114 mg/L Penta OLD 1 x 
NAS# 08080 48-hr 0.004 mg/L Penta OLD 1 x 
NAS# 08090 48-hr 0 mg/L Penta OLD l x 
NAS# 08100 48-hr 4.0 mg/L Penta NEW 1 x 
NAS# 08110 48-hr 0.4 mg/L Penta NEW 1 x 
NAS# 08120 48-hr 0.04 mg/L Penta NEW I x 
NAS# 08130 48-hr 0.004 mg/L Penta NEW 1 x 
NAS# 08140 48-hr 0 mg/L Penta NEW 1 x 

Print Name Company Date 

J\.A.u:.eo fi d'"" f"' f¥;:, \ \. \3 "'"' 

~ -

Comments 

Time Coo,!C:i:C.usfr;ldX:Seal ·.:·.,-- I 
:~:~;-'.-~\' ,'.·Pr~~e-~f/:Not Present 

1Ct;t.'.11.. 
(' ,,,. :-,;' ,,;-, 

;-,, 1' I~tact· (Not Intact ' 
'.::.-;>"<' 

'',''.- ·.-.\ 

1~f~~·~i.:C09!er.'Temperature Upon Lab 
Receipt ("C) : ·. 

. 

. << 



~ 
~ 

cg 
G' 

ii 
0 

1-> 
(t; 

CHAIN OF CUSTODY RECORD Northwestern Aquatic Sciences 
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 

--··-·· -~- ·--' - ... - . - - .. , 
Client Name Project No. Shipping Information (-- Testing Required 

Windward Environmental 06-28-04-45 
Carrier: UPS "i3 

Address Phone No. ' I " 200 West Mercer St., Suite 401 206-577-1287 " 
" 

..: 
Airbill No. I 'I e;¥i ib'I 

~ c. " City, State, Zip code Report Attention " c 0 " 0.. " ~ 

Seattle, WA98119 Helle Anderson tl I 100~ 'l.5•1 q 0.. -0 0 ·;; 
8 c: :c 

Lab Sample · Date Time Sampled by G.A. Buhler Number of :.::; <.> -< 
E ·No. Sampled Sampled Containers " " Sample Description "-

·. . 
11-11-06 1635 NAS# 08150 48hr - 8.0 mg/L Lindane OLD 1 x . 
11-11-06 1635 NAS# 08160 48hr-0.8 mg/L Lindane OLD 1 x 

. 

·. 
ll-il-06 1635 NAS# 08170 48hr - 0.08 mg/L Lindane OLD 1 x : ·. . 

l 1-11-06 1635 NAS# 08180 48hr - 0.008 mg/L Lindane OLD 1 x 
\'< .. 

11-11-06 1635 NAS# 081_9G 48hr-0 mg/L Lindane OLD l x 
.. 11-11-06 1600 NAS# 08200 48hr- 8.0 mr/L Lindane NEW 1 x 

- --' 
. 

. Jl-11-06 1600 NAS# 08210 48hr-0.8 mg/L Lindane NEW 1 x .. : ·:,.-,_-. 

11-11-06 1600 NAS# 08220 48hr- 0.08 rng/L Lindane NEW I x 
·.· .. 

.:· .. • 11-11-06 1600 NAS# 08230 48hr-0.008 mg/L Lindane NEW 1 x 
... 11-11-06 1600 NAS# 08240 48hr- 0 mg/L Lindane NEW 1 x 

/ ... ; 
. 

Sli~nature Print Name Companv Date 

77::= - '? < \v._,L,,:E -· r-::i""-s i\•\3 <k, t;-, CQE. 
,...Received by 

Relinquished by 

Received by 

Relinquished by 

Received by laboratory 

-
Comments 

Time -.~cooler Custody Seal 

Present I Not Present 
l C..."t•.D .·. 

Intact I Not Intact 

.· 

Internal Cooler Temperature Upon Lab 
Receipt (0C) 



~ 
~ 
~ 

~ 
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't-:i 

~ 

CttAIN vi<' C\J~ i'OJ., • rt.EL-vRD N Olunvesua'n A4 uati.:c c:>Cieu..,.,s 
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225. Fax: 541-265-2799 

Client Name Project No. Shipping lnfomuition Testing Required 
Windward Environmental 06-28-04-45 

Carrier: UPS 0 Address Phone No. c: 
200 West Mercer St., Suite 401 206-577-1287 "' 

~ "' -a " City, State, Zip code Report Attention AirbHI No. 11' f:l'l'\ 1"'1 " c: 8 :.§ c. "' Seattle, WA 98119 Helle Anderson o\ tco'l 1.<;c. u c. "' 0 ·a 0 d :a 
Lab-Sample Date Time Sampled by G.A. Buhler Number of u :::l " < 

JS 
No. Sampled Sampled Containers c: 

" Sample Description "" 
11-11-06 1645 NAS# 08250 48-hr 1000 mg/L Aniline OLD I x 
11-11-06 1645 NAS# 08260 48-hr 100 mg/L Aniline OLD I x 

. 

11-11-06 1645 NAS# 08270 48-hr 10 mg/L Aniline OLD . I x 
ll-l!-06 1645 NAS# 08280 48-hr 1.0 mg/L Aniline OLD I x 
11-11-06 1645 NAS# 08290 48-hr 0 mg/L Aniline OLD I x 
I 1-l l-06 1610 NAS# 08300 48-hr 1000 mg/L Aniline NEW 1 x 
11-11-06 1610 NAS# 08310 48-hr 100 mg/L Aniline NEW I x 
I 1-11-06 1610 NAS# 08320 48-hr 10 mg/L Aniline NEW I x 
11-11-06 1610 NAS# 08330 48-hr LO mg/L Aniline NEW 1 x 
I 1-11-06 1610 NAS# 08340 48-hr 0 mg/L Aniline NEW I x 

Sii;.inature Print Name Comnanv Date 

R('°)quished. by 

/~ ~ ,Jt-lU:E ficQt: ~-A-s l\-1:';.ci., 
,&-Cceived by 

Relinquished by 

Received by 

Relinquished by 

Received by laboratory 

-
Comments 

Time , Co.Oler. Cust6dy, Seal 
'·\'-'< ' : ' . 

, Pr'CS.eOt I NOt Present 
. 

10~~ 

IOraCt I Ncit Intact .. 
· •. 

. . 

IntefT!al Cooler 1emperature Upon Lab. · .. 
Rec~ipt ec), ' 

·. ·,, 

· .. 



~ 
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<t'> 
--0 
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ti 

CHAIN OF CUSTODY RECORD Northwestern A.quatic Sciences 
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225. Fax 541-265-2799 · -Client Name Project No. Shipping lnfonnalion Testing Required 

Windward Environmental 06-28-04-45 
Carrier: UPS -l--cA~dd7r-es-s~~~~~~~~~~~~~~~-1-~P~ho_n_e~N~o-.~~-~~~-1 g 

200 West Mercer St, Suite 40 l 206-577-1287 ., ~ 
City, State, Zip code Report Attention Airbil! No. 11- 8-+"1 /bCi ~ ~ 8 .5 
Seattle, WA 98119 Helle Anderson c1 1 cc,3 Zw-+ 1.. g. 1! .S! '2 
.'La?,Sample · Date Time Samp!ed·by G.A. Buhler Nunberof U :l ~ < 
No.-: Sampled Sampled Containers C: . . " 

Sample Description c... 
Comments 

11-13-06 1620 NAS#0835G 96hr-LOmg/LCu 1 X 

11-13-06 1620 NAS# 0836G 96hr-0.1 mg/LCu l X 

-- .'--
11-13-06 1620 NAS# 0837G 96hr-O.OI mg/L Cu l X 

· .. ·.·.· 11-13-06 1620 NAS#08380 96hr-0.001 mg/LCu l X 

- ·;·,, 
11-13-06 1620 NAS# 08390 96hr- 0 mr/L Cu l X 

11-13-06 1720 NAS# 08500 96hr- !OOO mg/L Aniline 1 X 

. .. ·· 11-13-06 1720 NAS#08510 96hr-!00mg/LAniline 1 X . . . 

<· 11-13-06 1720 NAS# 0852G 96hr- !0 mg/L Aniline I X 

.,, . 11-13-06 1720 NAS#0853G 96hr-LOmg/LAniline 1 X 

.· , 11-13-06 1720 NAS# 08540 96hr- 0 mg/L Aniline l X 

.· ;; 
. 

Signature Print Name Comoanv Date Time Copier Custody Seal 

Reli~J~uished by / 

1
1 '' (,,r. ·• J·,_l·- C 1!115 , 1 , 1 ;oilD Present/NotPresent 

J y Ip • /JIN' II cl.. {i: I 1cre.P- /V/-j 1r1,·""' ... 
Rec.'Cived by / Intact I Not Intact 
/ 

Relinquished by · 
Internal Cooler Temperature Upon Lab 

~-~77"--------t--------------+---------------------+-----+----j Receipt (°C) 
Received by 

Relinquished by 

Received by laboratory 



~ 
~ 
c:; 
0. 
"'j-,, 

~ 

cL __ JN 1_ .. cu. · )n·· ·-.Ee- -n _:or ..... ·est ___ 1 A-.. _Jtic.:: _ien __ _ 
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225, Fax: 541-265-2799 · - - .. - . - . ----' --- -------- ----

Client Name Project No. Shipping lnfonnation Testing Required 
Windward Environmental 06-28-04-45 

Carrier: UPS 0 
Address Phone No. " 200 West Mercer St., Suite 401 206-577-1287 " 

~ " "' II " City, State, Zip code Report Attention Airbill No.! l 84"1 l'fr " " ~ 0. " Seattle, WA 98119 Helle Anderson Cl 1 (;03 21'::-L "+ § "' ·a "' u ' ·- < Lab Sample._ Date Time Sampled by 0.A. Buhler Number of ...J . <J 

"' No. -.· Sampled Sampled Containers 1: 
" Sample Description 0.. 

-
11-13-06 1650 NAS# 08400 96hr -4.0 mg/L Penta 1 x 
11-13-06 1650 NAS# 08410 96hr - 0.4 mg/L Penta 1 x 
11-13-06 1650 NAS# 08420 96hr - 0.04 mg/L Penta 1 x 
l l-13-06 1650 NAS# 08430 96hr - 0.004 mg/L Penta 1 x 
ll-13-06 1650 NAS# 08440 96hr - O mg/L Penta 1 x 
11-13-06 1710 NAS# 08450 96hr - 8.0 mg/L Lindane l x 
ll-13-06 1710 NAS# 08460 96hr - 0.8 mg/L Lindane 1 x 
11-13-06 1710 NAS# 08470 96hr- 0.08 mg/L Lindane 1 x 
11-13-06 1710 NAS# 08480 96hr - ().008 mg/L Lindane 1 x 
11-13-06 1710 NAS# 08490 96hr - 0 mg/L Lindane 1 x 

Si2nature Print Name Comeanr Date 

R2~ t:},ifr1P J (.,L(,~ ~ h cv.~e- ,,<,/4._') 11-tt.f--Dt 
Received by I 

Relinquished by 

. 

Received by 

Relinquished by 

Received by laboratol)' 

-
' 

Comments 

Time ,c;~t-~1; S~s_tq_dy- S_eaL.: ,._ 

/1)3 C' '<'_l'Jlfesent' i Not Present 

Intact I Not Intact 

. 
. . 

. iiltem~r¢~oler T~flipe·rature Upon-Lab 
Receipt{~C) 

I 

''. ··.··•• 
'• 
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CHAIN Ul<' CUSTODY RECORD Northwestern Aquatic Sciences 

Client Name 
Windward Environmental 

Address 
200 West Mercer St., Suite 401 
City, State, Zip code 
Seattle, WA 98119 
Lab Sample, Date Time 
No. Sampled Sampled 

. 

11-16-06 1325 

11-16-06 1325 

11-16-06 1325 
. 

11-16-06 1325 
. 

11-16-06 1325 

· Sionature 
Relinquished by :,,/~ 

~-7-"~ V: 
Received b:f 

Relinquished by 

Received by 

Relinquished by 

Received by laboratory 

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
I: 541-265-7225, Fax: 541-265-2799, www.nwaouaf -- --- ----

Project No. Shipping Infonnation Testing Required 
06-28-04-45 

Carrier: UPS 
Phone No. 
206-577-1287 t: 

Report Attention Airbill No. l 7:-i·t'·; 1 l:C; 0 
t: 

Helle Andersen ('.)( /(Jl"j'"S·;..i~S-i 
·;:; 

"' Sampled by 0 .A. Buhler Number of i5 
Containers 

Sample Description 

NAS# 08550 Day 0 - 40 mg/L Diazinon 1 x 
NAS# 08560 Day 0 -4.0 mg/L Diazinon I x 
NAS# 08570 Day 0 -0.4 mg/L Diazinon I x 
NAS# 08580 Day 0 - 0.04 mg/L Diazinon I x 
NAS# 08590 Day 0 - 0 mg/L Diazinon 1 x 

Print Name Company Date 

' l 
66"/""_..., /{_ .. · I . .< Nm //""/ r.kc ~;~- \..... 

-
Comments 

Time Cooler Custody Seal 

ijoo Present I Not Present 

Intact I Not Intact 

Internal Cooler Temperature Upon Lab 
.Receipt ("C) 
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CHAIN OF CUSTODY RECORD Northwestern Aquatic Sciences 

Client Name 
Windward Environmental 

Address 
200 West Mercer St., Suite 40 I 
City, State, Zip code 
Seattle, WA 98119 

Lab Sampl.e Date Time 
No. Sampled Sampled 

11-18-06 1330 

11-18-06 1330 

11-18-06 1330 

11-18-06 1330 

11-18-06 1330 

11-18-06 1320 

11-18-06 1320 

11-18-06 1320 

11-18-06 1320 

11-18-06 1320 

Si~nature 

Relinquished by 

Received by 

Relinquished by 

Received by 

Relinquished by 

Received by laboratoiy 

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 
Tel: 541-265-7225. Fax: 541-265-2799. www.nwaauat' - --- - . - - - . --- ' - ..... - - --- - - - , --- -- ----

Project No. Shipping lnfonnation Testing Required 
06-28-04-45 

Carrier: UPS 
Phone No. 
206-577-1287 

" Report Attention Airbill No.: 12849169 
0 

" Helle Andersen 0110032964 
·;;; 
"' 

Sampled by G.A. Buhler Number of 
Q 

Containers 

Sample Description 

NAS# 0860G 48-hr - 40 mg/L dizinon OLD l x 
NAS# 0861 G 48-hr - 4.0 mg/L dizinon OLD 1 x 
NAS# 0862G 48-hr- 0.4 rng!L dizinon OLD I x 
NAS# 0863G 48-hr-0.04 rng/L dizinon OLD I x 
NAS# 0864G 48-hr - 0 rng/L dizinon OLD I x 
NAS# 0865G 48-hr - 40 rng/L dizinon NEW I x 
NAS# 08660 48-hr- 4.0 rng/L dizinon NEW I x 
NAS# 0867G 48-hr-0.4 rng!L dizinon NEW 1 x 
NAS# 0868G 48-hr - 0.04 rng/L dizinon NEW l x 
NAS# 08169 48-hr - 0 rng/L dizinon NEW l x 

Print Name Companv Date 

~ 

Comments 

Time CO.()le_r:Custody Seal • j ; . 
,.'.,\,..'·. ,, 

-.: Present I Not Present " 
.· 

Intact I Not Intact . 
'• >· 

. 
rrit~~a_l Cooler Temperature uPon Lab 
R'e~Aeipt.{°C) · . 

. 

·. 

·=··.)/:'·=··· > 
,jfa,;:, 
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CHAIN OF CUSTODY RECORD Northwestern Aquatic Sciences 
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365 

.. Fax: 541-265-2799 · 
Client Name Project No. Shipping Information · Testing Required 
Windward Environmental 06-28-04-45 

Carrier: UPS 
Address Phone No. 
200 West Mercer St., Suite 401 206-577-1287 " City, State, Zip code Report Attention Airbill No.: 12849169 

0 

·= Seattle, WA 98119 Helle Andersen 0110032679 
N 

"' 
Lab Sample Date Time Sampled by G.A. Buhler Number of i:5 
No. Sampled Sampled Containers 

Sample Description 

11-20-06 1510 NAS# 08700 96-hr- 40 mg/L dizinon 1 x 
11-20-06 1510 NAS# 08710 96-hr-4.0 mg/L dizinon 1 x 
11-20-06 1510 NAS# 08720 96-hr- 0.4 mg/L dizinon 1 x 
11-20-06 1510 NAS# 08730 96-hr-0.04 mg/L dizinon,. 1 x 
11-20-06 1510 NAS# 08740 96-hr - 0 mg/L dizinon I x 

Signature Print Name Company Date 
Relinquished by -6, 

/<"',;%'1/ u A - _, .A h ,6k( '/~ -/ ....,...-(I .p-1._ /V~ //·Z/~I, 

Received by I 

Relinquished by 

Received by 

Relinquished by 

Received by laboratory 

- - -

Comments 

Time Cooler.ClJstody ._t:)e·ar ''/ . • 
/U>O Present /,Not-Prese.iit.: 

Inta:C~INot Intact:-

. · .. . 

.· .. 

Internal CoolerTemp_erature Upon Lab 
Receipt (°C) 

·. 

. 



P686 Lamprey 2006 holding Water Quality Data 3/26/2007

Date Temp pH DO Cond Hard Alk NH3 comments
Siletz River 10/17/2006 13.6 5.3 8.2 62 26 20 rec'ing data
Water 10/17/2006 26

10/18/2006 12.4 6.0 9.6 95 26 20 rec'ing data
10/23/2006 11.5 6.8 8.4 75 26 20 rec'ing data
10/24/2006 10.6 6.0 8.8 150 51 90 rec'ing data

Siletz River Mean 12.0 6.0 8.8 96 31 38 ---
Water SD 1.3 0.6 0.6 39 11 35 ---

n 4 4 4 4 5 4 ---
Min 10.6 5.3 8.2 62 26 20 ---
Max 13.6 6.8 9.6 150 51 90 ---

Lab Holding

holding for tests 10/18/2006 12.3 7.4 10.7 135 43 50
31-35 10/19/2006 12.5 7.1 10.8 133 51 60

10/20/2006 12.7 7.5 10.6 120 51 30
10/21/2006 12.5 7.5 11.1 130 43 30
10/22/2006 12.2 7.1 10.9 125 51 60
10/23/2006 12.6 6.9 10.8 120 51 30

10/24/2006 12.3 7.4 10.8 130 51 50
10/25/2006 12.4 6.9 10.8 130 43 30 <0.1
10/26/2006 12.6 7.4 10.6 130 43 50 <0.1
10/27/2006 12.4 7.0 11.2 130 43 50 <0.1
10/28/2006 12.4 7.1 10.8 130 43 40 <0.1
10/29/2006 12.9 8.1 10.8 135 51 50 <0.1
10/30/2006 12.7 8.0 10.4 130 43 50 <0.1
10/31/2006 12.8 7.8 10.2 130 43 40 <0.1
11/1/2006 12.6 7.9 10.3 135 43 40 <0.1
11/2/2006 12.1 8.2 10.3 130 51 50 <0.1
11/3/2006 11.8 7.9 10.8 130 51 40 <0.1
11/4/2006 11.2 8.0 11.6 130 51 40 <0.1
11/5/2006 11.6 7.9 11.2 135 51 50 <0.1
11/6/2006 13.2 7.9 13.0 119 51 30 <0.1
11/7/2006 11.9 7.7 11.4 130 51 50 <0.1
11/8/2006 11.5 8.0 11.2 125 51 50 <0.1
11/9/2006 11.8 8.0 11.3 125 51 40 <0.1 tests 31 - 34 began 11/9/06

holding for test 35 11/10/2006 11.7 7.9 11.2 115 43 50 <0.1
continues 11/11/2006 11.2 7.7 11.1 120 51 40 <0.1

11/12/2006 11.3 7.8 11.0 130 51 40 <0.1
11/13/2006 11.4 7.6 11.0 130 51 40 <0.1
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P686 Lamprey 2006 holding Water Quality Data 3/26/2007

11/14/2006 11.6 7.5 10.9 125 51 40 <0.1
11/15/2006 11.8 7.6 10.9 132 51 40 <0.1
11/16/2006 11.4 7.4 11.4 130 43 50 <0.1 test 35 began 11/16/06

Interim holding 11/17/2006 11.6 7.6 11.3 117 51 40 <0.1
prior to acclimation 11/18/2006 11.8 7.4 11.2 120 51 40 <0.1
for temperature 11/20/2006 11.9 7.3 11.4 110 51 40 <0.1
experiments 11/21/2006 <0.1 flow off; all tanks fed

11/22/2006 11.4 7.2 11.2 125 51 50 <0.1
temperature 11/24/2006 11.6 7.4 11.6 120 51 40 <0.1
acclimation to 12C 11/25/2006 12.0 7.6 11.3 135 60 50 0.1
for test #36 11/26/2006 11.9 7.6 11.2 140 60 50 <0.1

11/27/2006 11.6 7.3 11.2 140 51 30 0.1
11/28/2006 11.6 7.5 11.2 150 60 50 0.4
11/29/2006 11.3 7.4 11.2 140 51 50 0.3
11/30/2006 11.7 7.5 11.0 135 60 40 0.2
12/1/2006 11.8 7.4 11.4 130 60 40 <0.1 test 36 (12C & 17C) began 12/1/06

temperature 12/2/2006 11.9 7.3 11.2 130 51 40 0.3
acclimation to 12C 12/3/2006 11.8 7.0 10.4 145 51 30 0.4
for test #37 12/4/2006 11.4 7.3 10.6 140 60 40 0.2

12/5/2006 11.0 6.9 11.2 140 51 40 0.3
12/6/2006 12.2 7.3 10.7 125 60 40 0.2
12/7/2006 12.0 7.4 10.9 135 60 40 0.2
12/8/2006 12.2 7.4 11.0 120 51 40 0.3 test 37 (12C & 22C) began 12/8/06

temperature 11/24/2006 12.2 7.2 11.4 125 51 40 <0.1
acclimation to 17C 11/25/2006 13.5 7.3 10.7 135 60 50 <0.1
for test #36 11/26/2006 14.6 7.5 10.2 140 60 40 <0.1

11/27/2006 15.5 7.3 9.8 145 60 40 <0.1
11/28/2006 16.8 7.8 9.6 140 60 50 <0.1
11/29/2006 16.8 7.7 9.4 140 51 50 <0.1
11/30/2006 17.0 7.5 9.3 140 60 40 <0.1
12/1/2006 16.3 7.4 9.4 140 60 40 <0.1 test 36 (12C & 17C) began 12/1/06

temperature 12/1/2006 16.9 7.3 8.8 145 51 30
acclimation to 22C 12/2/2006 17.9 7.3 8.9 140 51 30 <0.1
for test #37 12/3/2006 18.5 7.2 8.8 160 51 30 <0.1

12/4/2006 19.3 7.2 9.0 155 51 40 <0.1
12/5/2006 20.4 7.3 8.7 170 51 40 <0.1
12/6/2006 21.6 7.5 8.5 155 51 50 <0.1
12/7/2006 21.1 7.4 8.8 150 51 50 <0.1
12/8/2006 21.9 7.5 8.8 150 51 40 <0.1 test 37 (12C & 22C) began 12/8/06

Temp pH DO Cond Hard Alk NH3
Tests 31 - 34: Mean 12.3 7.6 10.9 129 48 44 ---
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P686 Lamprey 2006 holding Water Quality Data 3/26/2007

10/18/06-11/9/06 SD 0.5 0.4 0.6 5 4 9 ---
n 23 23 23 23 23 23 16
Min 11.2 6.9 10.2 119 43 30 <0.1
Max 13.2 8.2 13.0 135 51 60 <0.1

Temp pH DO Cond Hard Alk NH3
Test 35: Mean 12.1 7.6 11.0 128 48 44 ---
10/18/06-11/16/06 SD 0.6 0.4 0.5 5 4 9 ---

n 30 30 30 30 30 30 23
Min 11.2 6.9 10.2 115 43 30 <0.1
Max 13.2 8.2 13.0 135 51 60 <0.1

Temp pH DO Cond Hard Alk NH3
Test 36, 12C: Mean 11.7 7.5 11.3 136 57 44 ---
11/24/06-12/1/06 SD 0.2 0.1 0.2 9 5 7 ---

n 8 8 8 8 8 8 8
Min 11.3 7.3 11.0 120 51 30 <0.1
Max 12.0 7.6 11.6 150 60 50 0.4

Test 36, 17C: Mean 15.3 7.5 10.0 138 58 44 ---
11/24/06-12/1/06 SD 1.8 0.2 0.7 6 4 5 ---

n 8 8 8 8 8 8 8
Min 12.2 7.2 9.3 125 51 40 <0.1
Max 17.0 7.8 11.4 145 60 50 <0.1

Temp pH DO Cond Hard Alk NH3
Test 37, 12C: Mean 11.8 7.2 10.9 133.6 55 39 ---
12/2/06-12/8/06 SD 0.4 0.2 0.3 9.0 5 4 ---

n 7 7 7 7 7 7 7
Min 11.0 6.9 10.4 120.0 51 30 0.2
Max 12.2 7.4 11.2 145.0 60 40 0.4

Test 37, 22C: Mean 19.7 7.3 8.8 153 51 39 ---
12/1/06-12/8/06 SD 1.8 0.1 0.1 9 0 8 ---

n 8 8 8 8 8 8 7
Min 16.9 7.2 8.5 140 51 30 <0.1
Max 21.9 7.5 9.0 170 51 50 <0.1
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Aniline Test 686-31
mg/L DAY TEMP pH DO COND HARD ALK
1,000 0 12.8 7.6 10.5 120 51 440
100 0 12.8 7.4 10.4
10 0 12.9 7.4 10.4
1 0 12.8 7.2 10.5
0 0 12.8 7.2 10.4 110 51 40

1,000 1 12.4 7.4 10.3
100 1 12.4 7.4 10.2
10 1 12.3 7.4 10.4
1 1 12.4 7.3 10.3
0 1 12.3 7.2 10.2

1,000 2 12.6 7.5 10.1 125 51 460
100 2 12.5 7.4 10.6
10 2 12.4 7.4 10.6
1 2 12.5 7.3 10.6
0 2 12.4 7.3 10.6 120 51 40

1,000 3 12.8 7.6 10.4
100 3 12.8 7.5 10.2
10 3 12.6 7.4 9.9
1 3 12.8 7.5 10.1
0 3 12.9 7.5 10.2

1,000 4 12.5 7.5 10.2 125 51 440
100 4 12.6 7.3 10.1
10 4 12.3 7.3 10.3
1 4 12.5 7.2 10.2
0 4 12.4 7.2 10.2 120 51 40

Mean 12.6 7.4 10.3 --- --- ---
SD 0.2 0.1 0.2 --- --- ---
n 25 25 25 6 6 6
Min 12.3 7.2 9.9 110 51 40
Max 12.9 7.6 10.6 125 51 460

Page 4 of 11



P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Copper Test 686-32
mg/L DAY TEMP pH DO COND HARD ALK
1.0 0 12.2 6.9 10.8 110 51 40
0.1 0 12.1 7.1 10.8
0.01 0 12.2 7.1 10.7
0.001 0 12.1 7.1 10.8

0 0 12.3 7.1 10.6 110 51 40
1 1 12.2 7.2 10.6

0.1 1 12.3 7.2 10.4
0.01 1 12.3 7.2 10.2
0.001 1 12.4 7.2 10.5

0 1 12.6 7.2 10.3
1.0 2 12.2 7.3 10.7 120 51 40
0.1 2 12.3 7.3 10.6
0.01 2 12.3 7.3 10.6
0.001 2 12.3 7.3 10.6

0 2 12.6 7.3 10.4 115 51 40
1.0 3 12.7 7.5 10.4
0.1 3 12.7 7.6 10.3
0.01 3 12.8 7.6 10.5
0.001 3 12.6 7.6 10.4

0 3 12.8 7.6 10.4
1.0 4 12.1 7.3 10.5 115 51 40
0.1 4 12.1 7.3 10.3
0.01 4 12.1 7.2 10.4
0.001 4 12.1 7.2 10.3

0 4 12.1 7.2 10.2 110 51 40
Mean 12.3 7.3 10.5 --- --- ---
SD 0.2 0.2 0.2 --- --- ---
n 25 25 25 6 6 6
Min 12.1 6.9 10.2 110 51 40
Max 12.8 7.6 10.8 120 51 40
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Pentachlorophenol   Test 686-33
mg/L DAY TEMP pH DO COND HARD ALK
4.0 0 12.2 7.2 10.4 115 51 40
0.4 0 12.2 7.1 10.4

0.004 0 12.2 7.1 10.2
0.004 0 12.2 7.1 10.4

0 0 12.3 7.1 10.4 110 51 40
4.0 1 12.2 7.4 10.2
0.4 1 12.2 7.3 10.4

0.004 1 12.2 7.3 10.4
0.004 1 12.2 7.2 10.2

0 1 12.2 7.2 10.3
4.0 2 12.2 7.5 10.5 125 51 40
0.4 2 12.2 7.4 10.5

0.004 2 12.2 7.3 10.4
0.004 2 12.3 7.3 10.6

0 2 12.3 7.3 10.5 120 51 40
4.0 3 12.7 7.6 10.3
0.4 3 12.7 7.6 10.4

0.004 3 12.7 7.6 10.2
0.004 3 12.8 7.6 10.3

0 3 12.8 7.5 10.2
4.0 4 12.1 7.3 10.6 115 51 40
0.4 4 12.1 7.3 10.6

0.004 4 12.1 7.3 10.5
0.004 4 12.1 7.2 10.4

0 4 12.1 7.2 10.4 115 51 40
Mean 12.3 7.3 10.4 --- --- ---
SD 0.2 0.2 0.1 --- --- ---
n 25 25 25 6 6 6
Min 12.1 7.1 10.2 110 51 40
Max 12.8 7.6 10.6 125 51 40
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Lindane   Test 686-34
mg/L DAY TEMP pH DO COND HARD ALK
8.0 0 12.2 7.3 10.4 115 51 40
0.8 0 12.2 7.3 10.2
0.08 0 12.3 7.2 10.2
0.008 0 12.1 7.2 10.4

0 0 12.2 7.2 10.2 115 51 40
8.0 1 12.1 7.5 10.1
0.8 1 12.1 7.4 10.2
0.08 1 12.2 7.3 10.5
0.008 1 12.2 7.3 10.2

0 1 12.1 7.3 10.4
8.0 2 12.2 7.5 10.4 120 51 40
0.8 2 12.2 7.4 10.5
0.08 2 12.2 7.4 10.4
0.008 2 12.1 7.4 10.8

0 2 12.2 7.3 10.6 120 51 40
8.0 3 12.7 7.6 10.4
0.8 3 12.6 7.6 10.2
0.08 3 12.8 7.6 10.3
0.008 3 12.8 7.5 10.3

0 3 12.6 7.5 10.4
8.0 4 12.1 7.4 10.3 115 51 40
0.8 4 12.2 7.3 10.2
0.08 4 12.2 7.3 10.4
0.008 4 12.3 7.3 10.3

0 4 12.1 7.2 10.2 115 51 40
Mean 12.3 7.4 10.3 --- --- ---
SD 0.2 0.1 0.2 --- --- ---
n 25 25 25 6 6 6
Min 12.1 7.2 10.1 115 51 40
Max 12.8 7.6 10.8 120 51 40
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Diazinon   Test 686-35
mg/L DAY TEMP pH DO COND HARD ALK

40 0 12.2 7.3 10.6 115 51 30
4.0 0 12.1 7.3 10.6
0.4 0 12.2 7.3 10.5
0.04 0 12.1 7.3 10.7

0 0 12.1 7.3 10.6 115 51 30
40 1 11.8 7.1 10.6
4.0 1 11.8 7.1 10.5
0.4 1 11.7 7.1 10.5
0.04 1 11.8 7.1 10.4

0 1 11.8 7.1 10.5
40 2 11.9 7.3 10.4 120 51 30
4.0 2 12.0 7.3 10.3
0.4 2 11.9 7.2 10.5
0.04 2 11.7 7.2 10.6

0 2 11.8 7.2 10.6 125 51 30
40 3 11.8 7.3 10.6
4.0 3 11.7 7.3 10.4
0.4 3 11.8 7.3 10.3
0.04 3 11.8 7.3 10.3

0 3 11.9 7.3 10.2
40 4 11.9 7.3 10.5 120 51 30
4.0 4 11.8 7.3 10.6
0.4 4 11.8 7.3 10.5
0.04 4 11.9 7.3 10.3

0 4 12 7.3 10.4 120 51 40
Mean 11.9 7.2 10.5 --- --- ---
SD 0.1 0.1 0.1 --- --- ---
n 25 25 25 6 6 6
Min 11.7 7.1 10.2 115 51 30
Max 12.2 7.3 10.7 125 51 40
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Temperature Experiment #1 Test 686-36
12C DAY TEMP pH DO COND HARD ALK
12C 0 12.6 7.3 11 120 51 30
12C 1 12.2 7.4 11.2 120
12C 2 12.1 6.9 10.2 125 51 30
12C 3 12.2 7.4 10.4 120
12C 4 12.5 6.9 10.6 130 51 30

Mean 12.3 7.2 10.7 123 51 30
SD 0.2 0.3 0.4 4 0 0
n 5 5 5 5 3 3
Min 12.1 6.9 10.2 120 51 30
Max 12.6 7.4 11.2 130 51 30

17C DAY TEMP pH DO COND HARD ALK
17C 0 16.5 7.3 9.7 125 51 30
17C 1 17.0 7.2 9 135
17C 2 16.5 6.8 9.1 140 51 30
17C 3 17.3 7.4 8.8 130
17C 4 17.0 7.0 9.0 140 51 30

Mean 16.9 7.1 9.1 134 51 30
SD 0.4 0.2 0.3 7 0 0
n 5 5 5 5 3 3
Min 16.5 6.8 8.8 125 51 30
Max 17.3 7.4 9.7 140 51 30

Temperature Experiment #2 Test 686-37
12C DAY TEMP pH DO COND HARD ALK
12C 0 11.9 7.4 10.6 115 51 30
12C 1 12.3 7.0 10.1 120
12C 2 12.6 7.1 10.2 110 51 30
12C 3 12.1 7.0 10.9 130
12C 4 12.2 7.0 10.8 125 51 40

Mean 12.2 7.1 10.5 120 51 33
SD 0.3 0.2 0.4 8 0 6
n 5 5 5 5 3 3
Min 11.9 7.0 10.1 110 51 30
Max 12.6 7.4 10.9 130 51 40

22C DAY TEMP pH DO COND HARD ALK
22C 0 21.8 7.3 8.8 140 51 30
22C 1 23.0 6.9 8.2 140
22C 2 22.6 7.3 8 140 51 40
22C 3 21.8 7.2 8.2 160
22C 4 22.2 7.2 8.3 150 51 40

Mean 22.3 7.2 8.3 146 51 37
SD 0.5 0.2 0.3 9 0 6
n 5 5 5 5 3 3
Min 21.8 6.9 8.0 140 51 30
Max 23.0 7.3 8.8 160 51 40
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Nom. Conc. Number Number 
Test ID Test No. mg/L Exposed Suviving % Surv.

Aniline 686-31 1,000 5 0 0
100 5 5 100
10 5 5 100
1 5 5 100
0 5 5 100

Copper 686-32 1 5 0 0
0.1 5 2 40
0.01 5 5 100
0.001 5 5 100

0 5 5 100
Penta 686-33 4 5 0 0

0.4 5 0 0
0.04 5 5 100
0.004 5 5 100

0 5 5 100
Lindane 686-34 8 5 0 0

0.8 5 5 100
0.08 5 5 100
0.008 5 5 100

0 5 5 100
Diazinon 686-35 40 5 0 0

4 5 5 100
0.4 5 5 100
0.04 5 5 100

0 5 5 100
17C 686-36 17C 5 5 100

17C 5 5 100
17C 5 5 100
17C 5 5 100

12C 686-36 12C 5 5 100
12C 5 5 100
12C 5 5 100
12C 5 5 100

22C 686-37 22C 5 5 100
22C 5 4 80
22C 5 5 100
22C 5 5 100

12C 686-37 12C 5 5 100
12C 5 5 100
12C 5 5 100
12C 5 5 100
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Test ID Test No. Length (mm) Weight (g) Length (mm) Weight (g)

Aniline 686-31 72 0.49 Mean 74 0.54
67 0.38 SD 6 0.15
71 0.47 n 5 5
79 0.63 Min 67 0.38
83 0.75 Max 83 0.75

Copper 686-32 55 0.25 Mean 54 0.26
51 0.19 SD 3 0.09
50 0.19 n 5 5
56 0.24 Min 50 0.19
58 0.42 Max 58 0.42

Penta 686-33 55 0.25 Mean 57 0.28
51 0.18 SD 14 0.21
50 0.15 n 5 5
49 0.17 Min 49 0.15
82 0.66 Max 82 0.66

Lindane 686-34 59 0.27 Mean 69 0.43
58 0.27 SD 12 0.21
68 0.37 n 5 5
70 0.43 Min 58 0.27
88 0.79 Max 88 0.79

Diazinon 686-35 70 0.41 Mean 74 0.52
90 0.90 SD 9 0.22
70 0.38 n 5 5
74 0.53 Min 68 0.38
68 0.40 Max 90 0.90

17C 686-36 80 0.72 Mean 74 0.59
71 0.46 SD 7 0.15
65 0.44 n 5 5
72 0.55 Min 65 0.44
82 0.78 Max 82 0.78

12C 686-36 88 1.00 Mean 66 0.55
72 0.66 SD 15 0.28
60 0.36 n 5 5
64 0.42 Min 46 0.33
46 0.33 Max 88 1.00

22C 686-37 70 0.56 Mean 64 0.44
58 0.32 SD 7 0.11
55 0.31 n 5 5
68 0.48 Min 55 0.31
70 0.51 Max 70 0.56

12C 686-37 65 0.41 Mean 70 0.48
62 0.30 SD 7 0.14
80 0.66 n 5 5
70 0.48 Min 62 0.30
71 0.55 Max 80 0.66

Mean 67 0.45
SD 11 0.20
n 45 45
Min 46 0.15
Max 90 1.00
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1.0  INTRODUCTION 
 

 
Northwestern Aquatic Sciences (NAS) has been retained by Windward Environmental LLC to 
determine the sensitivity of lamprey (Lampetra sp.) larvae (ammocoetes) to various chemicals as 
part of the Portland Harbor RI/FS Round 3 Project.  Lamprey tests are being conducted in two 
phases:  Phase 1 explored methods for successful holding in the laboratory, generated range-
finding data for five chemicals (aniline, lindane, pentachlorophenol, copper and diazinon), and 
evaluated ammocoete sensitivity to elevated temperatures (17 and 22 °C).  Phase two, to be 
conducted during the spring/summer of 2007, will determine the toxicity of the same five 
chemicals (plus naphthalene) using definitive flow-through tests.   NAS is a State of Washington 
accredited laboratory (Lab ID number C1238, expiration: 30 September 2007) and is certified to 
perform a wide range of bioassay testing of water, effluents and sediments.  A copy of NAS’ 
accreditation certificate and Scope of Accreditation appears in Appendix 1.  There is no similar 
certification program in the State of Oregon. 
 
This report summarizes the Quality Assurance/Quality Control (QA/QC) evaluations of the 
Phase I testing conducted by NAS.  The QA steps taken to ensure high quality data and 
maximum data completeness before, during and after Phase 1 testing are described in this report.  
Major QA tasks included the following: 
 

• A pre-test review of the laboratory test protocol and Standard Operating Procedures 
(SOPs) for the lamprey testing 

• One audit of tests in progress 
• An initial evaluation of all data for completeness, correct data entries, and accurate 

transcription 
• A final QA evaluation of overall data quality and usability (this report) 

 
 
 

2.0  QUALITY ASSURANCE AUDIT RESULTS 
 
 
2.1  REVIEW OF LABORATORY PROTOCOL AND SOPs 
 
There are no published protocols for conducting toxicity tests with lampreys, other than the 
ASTM and EPA generic protocols for conducting tests with fish and other aquatic life (ASTM 
1996; EPA 2002).  For this testing program, general guidance was provided by Windward 
Environmental (2006) and a draft protocol was written by NAS (Protocol No. NAS-686-
Lamprey-rf) and reviewed by Dinnel Marine Resources prior to beginning the Phase 1 chemical 
range finding and elevated temperature testing.  DMR found this draft protocol to be well written 
and reasonably complete given the lack of previous test experiences with this species. 
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2.2  TEST-IN-PROGRESS AUDIT 
 
An informal test-in-progress “audit” was conducted by Dr. Paul Dinnel on 11 November 2006 
during which time the following four chemicals were being tested: aniline, lindane, 
pentachlorophenol and copper.  All testing procedures appeared to conform with NAS’ draft 
lamprey protocol and no deviations were noted. 
 
 
2.3  INITIAL DATA EVALUATIONS 
 
All raw data forms and electronic database files were reviewed for completeness and fidelity of 
transcription to electronic formats.  A 100% check was made of all data entered into NAS’ 
internal electronic database and checks were made of all Excel spreadsheet calculations and 
formulae.  All errors, omissions, clarifications, or changes needed were documented and 
communicated to NAS.  Only a couple of corrections to the draft data report were needed.  A 
copy of DMR’s comment letter to NAS appears in Appendix 2. 
 
 
2.4  FINAL QA EVALUATION OF OVERALL DATA QUALITY AND USABILITY  
 
Following corrections to the data report by NAS personnel, a 100% check of the corrections was 
made on 22 March 2007 to verify each correction.  All corrections made by NAS were deemed 
satisfactory.  Following this, an overall evaluation of data completeness and quality was 
accomplished.  DMR’s conclusions regarding data completeness and quality follow below. 
 
 
2.4.1  Chain of Custody and Sample Holding 
 
All chain of custody protocols were properly observed in transfers of test animals (from 
Windward Environmental) and toxicant samples for chemical analyses (to Columbia Analytical 
Services).  Only one piece of information was missing on the chain of custody forms: the cooler 
temperature on receipt of lampreys on 18 October 2006. 
 
 
2.4.2  Ammocoete Holding and Feeding 
 
Lamprey ammocoetes were successfully held in a sand substrate in laboratory tanks supplied 
with flowing seawater.  NAS followed the methods outlined in their draft protocol for holding 
and acclimation of the ammocoetes except that the feeding regime was modified based on 
information supplied by Mr. William Swink, a lamprey expert with the USGS. 
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2.4.3 Toxicity Tests 
 
Range-finding toxicity tests of the chemicals identified above were tested in a static beaker test 
system using one replicate of each test concentration and 5 test animals per beaker.  The tests 
appeared to meet all provisions outlined in NAS’ draft protocol except for one minor water 
quality deviation: The dilution water hardness registered 51 mg/liter as CaCO3 in all batches of 
test water.  This was very slightly above the water hardness limit of 50 mg/liter specified in the 
draft Field Sampling Plan (Windward 2006).  This slight deviation should not have significantly 
affected the results of the toxicity tests.  Loading rates ranged from 0.46 to 0.96 g of fish per liter 
of test water.  These loading rates were all below the draft protocol specified 1.1 g/liter limit 
(based on EPA recommendations).  Control survival in all tests was 100%.  All toxicity tests 
were effective in achieving total mortality in the highest test concentrations and no mortality in 
the lowest test concentrations, thereby identifying appropriate test concentrations to be used in 
Phase 2 definitive testing of these same chemicals.  The results of the toxicity tests will need to 
be paired with the chemical analyses conducted by Columbia Analytical Services to derive the 
actual chemical effects levels.  
 
One chemical (naphthalene) was eliminated from the list of chemicals to be tested during Phase 
1 when NAS had difficulty maintaining the concentration of this volatile chemical in the test 
beakers.  All naphthalene testing will be conducted during Phase 2 using a flow through test 
system.  In addition, two temperature stress tests, one at 17 and the other at 22 °C, were added to 
the test schedule for Phase 1 (see below). 
 
 
2.4.4 Temperature Tests 

 
Two temperature tests assessed possible stress to lamprey ammocetes, the first at 17 °C and the 
second at 22 °C.  Each temperature was paired with a temperature of 12 °C, which acted as the 
control.  Ammocetes were acclimated to their respective test temperatures at the rate of about 0.5 
to 1 °C per day prior to testing.  Ammocetes were tested in a static beaker test system using one 
replicate for each temperature and 5 test animals per beaker.  The tests appeared to meet all 
provisions outlined in NAS’ draft protocol except for one minor water quality deviation: The 
dilution water hardness registered 51 mg/liter as CaCO3 in all batches of test water.  This was 
very slightly above the water hardness limit of 50 mg/liter specified in the draft Field Sampling 
Plan (Windward 2006).  This slight deviation should not have significantly affected the results of 
the temperature tests.  Loading rates ranged from 0.79 to 1.05 g of fish per liter of test water.  
These loading rates were all below the draft protocol specified 1.1 g/liter limit (based on EPA 
recommendations).  Control survival (12 °C) in all tests was 100% and survival in the elevated 
temperature treatments was 100% (17 °C) and 95% (22 °C).   
 
 
 
 
 
2.4.5 Conclusions 
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NAS appears to have successfully completed Phase 1 testing.  This phase of testing has validated 
methods for pre-test holding, acclimation and feeding of ammocetes and identified appropriate 
concentrations for definitive tests of the five chemicals to be tested in Phase 2.  The two 
temperature tests were also successfully completed and showed that ammocetes are probably not 
unduly stressed at 17 °C.  However, slight mortality (5%) at 22 °C indicates the possibility that 
ammocetes might be nearing their upper limit for temperature stress, although the mortality of 
just 1 of the 20 fish tested at this temperature could have easily been due to another factor.  
Should it be anticipated that future toxicity tests might be run in 22 °C test water, consideration 
should be given to refining the upper temperature stress limit by running an additional test with 
temperatures in the range of 20 to 30°C. 
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Appendix  1 
 
 

Northwestern Aquatic Sciences’ State of Washington  
Accreditation Certificate and Scope of Accreditation 
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Appendix 2 
 

Comments by Dinnel Marine Resources to  
Northwestern Aquatic Sciences Following DMR’s  

QA Review of the Draft Toxicity Test Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DMR 
Dinnel Marine Resources 
1519  13th St. 
Anacortes, WA  98221 
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360-299-8468 
 
16 March 2007 
 
Ms. Michele Redmond 
Northwestern Aquatic Sciences 
PO Box 1437 
Newport, OR  97365 
 
Dear Michele: 
 
I have completed my audit of your draft Phase 1 Portland Harbor Lamprey Ammocoete 
testing program.  As usual, your draft data report is in excellent shape, with just a few 
minor items needing further attention.   
 

1. Appendix II, page 3 of 73:  The last temperature entry (for 12-8-06) appears to be 
12.2 on my photocopy, but is recorded as 11.2 in the Excel database (page 49 of 
73).  Please review. 

 
2. Test Data Analysis Records appendix, page 57 of 73:  The two samples at the 

bottom of the page (22C and 12C) show 5 replicates, whereas only 4 replicates 
were tested (?). 

 
3. Should you desire “true perfection” in your final report, I noted that on the 5th line 

under “Test Organisms” (page 2 of 7 of the main report), the word “measure” 
should be “measured”.  Nit picking it is! 

 
 
Should you have any questions, please call me at 360-299-8468 or contact me via e-mail 
at   Thank you and your staff for your excellent work. 
 
 
Sincerely, 
 

 
Paul Dinnel, Project QA Monitor 

(b) (6)



m4£ ~tat£ nf ~as4ingtnn 
Department of Ecology 

This is to certify that 

Northwestern Aquatic Sciences 
Newport, OR 

has complied with provisions set forth in Chapter 173-50 WAC and is hereby recognized by the 

Department of Ecology as an ACCREDITED LABORATORY for the analytical parameters 

listed on the accompanying Scope of Accreditation. This certificate is effective October 1, 2006, 

and shall expire September 30, 2007. 

Laboratory ID 

C1238 

Witnessed under my hand on Aqgust 21, 2006. 

A{,.__ t-'72/L __..,.......,-""" 
Stewart M. Lombard 

- ~ 

Lab Accreditation Unit Supervisor 



Scope of Accreditation 

Northwestern Aquatic Sciences 

Newport, OR 
is accredited by the State of Washington Department of Ecology to perfonn analyses for the 
parameters listed below using the analytical methods indicated. This Scope of Accreditation may apply 
to any of the following matrix types: non-potable water, drinking water, solid and chemical materials, 
and air and emissions. Accreditation for all parameters is final unless indicated otherwise in a note. 
Accreditation is for the latest version of a method unless otherwise specified in a note. EPA refers to 
the U.S. Environmental Protection Agency. SM refers to American Public Health Association's 
publication, Standard Methods for the Examination of Water and Wastewater, 18th, 19th or 20lh 
Edition, unless otherwise noted. ASTM stands for the American Society for Testing and Materials. 
PSEP stands for Puget Sound Estuary Program. Other references are detailed in the notes section. 

Matrix Type/Parameter Name 

Non-potable Water 
Ampelisca abdita 

Ampelisca abdita 

Ampelisca abdita 

Alherinops aflinis (West -.-·ri,c 

Bioaccumulatlon, Be<jde!t'! S•adiQ•eni~ 

Ceriodaphnia dubia 

Ceriodaphnia dubia 

Chironomus tentans 

Chironomus tentans 

Chironomus tentans 

Corbicula fluminea 

Crassostrea gigas 

Crassoslrea gigas (West Coast) 

Cyprinodon variegatus 

Cyprinodon variegatus 

Dangerous Waste Static Salmonid 

Daphnia magna 

Washington State Department of Ecology 

Date Printed: 8121/2006 

ASTM 

PSEP 

EPA 

EPA 

EPA 

WDOE 

EPA 

Scope of Accreditation Report for Northwestern Aquatic Sciences 

Notes 

4 

1,8 

5 

5 

E 1688 

1995 

1005.0 6,8 

1004.0 3,8 

2004.0 1,8 

80-12 Part A 

2021.0 1.8 

labonot0ty Accreditation Unit 

Page 1 of3 

Scope Expires: 9/30J2007 

1, 
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Matrix Type/Parameter Name 
Daphnia pulex 

Dendraster excenbicus 

Dendraster excenbicus 

Dendraster excenbicus (West Coast) 

Eohaustorius estuarius 

Eohaustorius estuarius 

Eohaustorius estuarius 

Holmesimysis costata 

Holmesimysis costata (West Coast) 

Hyalella azteca 

Hyalella azteca 

Hyalella azteca 

Leptocheirus plumulosus 

Leptocheirus plumulosus 

Lumbriculus variegatus 

Lumbriculus variegatus 

Macomaspp. 

Menidia beryllina 

Menidia spp. 

Mysidopsis bahia 

Mysidopsis bahia 

Mytilus spp. 

Mytilus spp. (West Coast) 

Neanthes arenaceodentata 

Nereis/Neanthes spp. 

Oncorhynchus mykiss 

Pimephales promelas 

Pimephales promelas, Chronic 

Rhepoxynius abronius 

Rhepoxynius abronius 

Washington state Department of Ecology 

Date Printed: 8121/2006 

Reference 
EPA 

ASTM 

PSEP 

EPA 

ASTM 

PSEP 

EPA 

EPA 

EPA 

ASTM 

EPA 

EPA 

EPA 

EPA 

PSEP 

Scope of Accreditation Report for - Aquatic Sciences 

Method Number 
2021.0 

E 1563 

1995 

1008.0 

E 1367 

1995 

100.4 

821-R-02-012 

1007.0 

E 1688 

2019.0 

2000.0 

1000.0 

100.4 

1995 

Notes 
1,8 

6,8 

4 

1,8 

6,8 

5 

5 

1,8 

6,8 

1,6 

1,8 

2,8 

4 

LabonllOI)' Accnldllatlon Unit 
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Matrix Type/Parameter Name Reference Method Number Notes 

Rhepoxynius abronius ASTM E 1367 

Salvellnus fonlinalis EPA 2019.0 1,8 

Strongylocentrotus purpuratus ASTM E 1563 

Strongylocentrotus purpuratus (WC) EPA 1008.0 6,8 

Strongylocentrotus purpuratus (WC) EPA 600/R-951136 6,8 

Strongylocentrotus spp. PSEP 1995 

Accredited Parameter Note Detail 

(1) USEPA. "Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater 
and Marine Organisms.• EPA-821 -R-02-012. Fifth Edition. Oct 2002. (2) USEPA. "Short-term Methods 
for Estimating the Chronic .Toxicity of Effluen!\l.~nf:ilf!;~iyj.i;iq :-Vaters to Freshwater O~~misms." E~A-
821-R-02-013. Fourth Edlt\00. Oct 200~,(3} U,~~f'~. "_Sh6lt1terrnJl!1ethods for Measunng the Chrome 
Toxicity of. ~ffluents and Receiving)'Vattrs to Manne a¥ E~!~~f!nEf~nisms." ~PA-821-R-?2-014. 
Fourth Edition. Oct 2002. (4 .. )··. U.~. E. PA. ... · .~~et.·h.ods. fpr .Ast. .... · .. ·. e. s.s•. '". g.·.J·he·.· T. o.) ... a .. city. of Sedunent-associated 
Contaminants with Estuarine ai1d Marine Amphipods.~EPA 600/RJR:94/d25: June 1994. (5) USEPA. 
"Methods for Measuriing the;'Toxi~itY and Bil>aceumlJlatioll of Sedi1T19n!..S~~ted Contaminants with 
Freshwater Invertebrates,.~ EPA 600/13'.'.~/~:' Secdnd Editi6f1, lyfarfi\l 2000.,, (6~.USEPA. "Short-term 

Methods for Estimating .. t . .1ie .•. c.· 1:1ron···j<:.)T0i<ic!ty of Efflue. nts··· a. n·d .. R .. !Jee.'. iV.· iiig1.Yf .. a . .te .. ·~. tq .... ·w. est Coast Marine 
and Estuarine Organism,s."EPA,600/l'l.-95/136. Third Edition, Atlg 11!.95: ·: (7)'.USE~A. "Bedded 
Sediment Bioai:cumula~ior\.f'es~f EeAJ,El{)(ji~;93/1~~~P~.1~~'~ (BJ.~~· ~u1tements of 
"Laboratory Gu1dancecahd Who~EffiuentTox1city Tes! RevieS'o(Cnteria, ~cll'{a~h1nglon Dept. of Ecology, 

Pub;o. wo-R-ao. R~v·,~~~2;·•~ . .. + _·I"'lj11i·,)ri:• ":t''I} .. J; .. 0"" ::~ 

x:l7ll~/~SrjjL,,.:.,; ·~.:it~i;;f," "' 1~t}/~.~:i.r, 2-0fJC.. 
Authentication Signature\I,}

10
;j ;:. ·~~;};:rJ ;~;~: , t. ..• .• ·· 

1
: 'O,~ · 

Stewart M. Lombard, Lab ,<1;~re<;11t~liQ1l l/J1~',;?'upervis~ f;'' 
'<il~~:_·_ii' ,.,_/- ___ , '.i'.'. .. " : -·}f\~ii1{~'.{;i;t!YYr 
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Washington State Department of Ecology 

Date Printed: 8121/2006 

iiffak:rt1;:: :~ti ~~:,~;'iifoJiI,,,-'.· -

Scope ol Accreditation Report for - Aquatic Sciences 

Labonitory Accreditation Unit 

Page 3of3 

Scope EJCPires: 9/30/2007 



Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Report 

 

 

LWG 
Lower Willamette Group 
LWG 
Lower Willamette Group 

APPENDIX D.  WATER CHEMISTRY VALIDATION REPORT 



 



EcoChem , INC. 
Environment al Do to Quality 

DATA QUALITY EVALUATION 
PORTLAND HARBOR 

LAMPREY AMMOCOETE TOXICITY STUDY 

Aniline - Method SW8270C 
Pentachlorophenol - Method SW8151 

gamma-BHC (Lindane) - Method SW8081A 
Diazinon - Method SW8141A 

Copper - Method E200.8 

Approved for Release: 

Prepared for: 

Integral Consulting 
7900 SE 28th Street, Suite 300 

Mercer Island, Washington 98040 

Integral Project: BO 1-01-58C 

Prepared by: 

EcoChem, Inc. 
710 Second A venue, Suite 660 

Seattle, Washington 98104 

EcoChem Project: C22110-5 

March 5, 2007 

Eric Strout 
Project Manager/Technical Director 
EcoChem, Inc. 



DATA QUALITY EVALUATION 

BASIS OF DATA EVALUATION 

The data were validated using guidance and quality control (QC) criteria documented in the 
analytical methods; Guidance on Environmental Data Verification and Validation (EPA 2002c); 
Portland Harbor RI/FS, Round 2, Quality Assurance Project Plan (QAPP) (Integral 2004);  
Addendum 7:  Round 3 Chemical Analysis of Lamprey Ammocoete Toxicity Test Water (Integral 2006), 
and National Functional Guidelines for Organic and/or Inorganic Data Review (USEPA 1994, 1999 
& 2002).   

Data qualifier definitions, reason codes, and validation criteria are included as Appendix A.  Data 
validation reports, which discuss individual findings for each quality control element [by sample delivery 
group (SDG)], are provided in Appendix B.  Data validation worksheets and communication records are 
organized by SDG and will be kept on file at EcoChem. 

PROCESS FOR DATA VALIDATION 

All electronic data deliverable files (EDD) were verified by comparing 100% of the field sample 
results and 10% of the QC sample results to the hardcopy data package. 

Sixty percent (60%) of the data received a Level III validation, which included evaluation (as 
appropriate for each method) of: 

• Package completeness 
• Sample chain-of-custody and sample preservation 
• Analytical holding times 
• Blank contamination 
• Precision (replicate analyses) 
• Accuracy (compound recovery) 
• Chromatogram review (pesticide, PCB, and fuel fractions) 
• Detection limits 
• Instrument performance (initial calibration, continuing calibration, tuning, sensitivity and 

degradation) 

All other data packages received full (Level IV) data validation, which includes evaluation of 
compound identification and quantitation (transcription and calculation checks). 

A dual-tier system of primary and secondary reviewers is utilized to ensure technical correctness and 
QC of the validation process; and all data validation is documented using standardized and 
controlled validation worksheets and spreadsheets.  These worksheets are completed for each SDG, 
documenting all deficiencies, outliers and subsequent qualifiers. 

After qualifiers are entered into the EcoChem database, a second party verifies 100% of the qualifier 
entry.  Interpretive qualifiers are then applied to the field samples and qualified data is exported to 
the project database (Integral). 

jc  3/5/2007 9:23:00 AM DQE - i EcoChem, Inc.  
L:\221-Integral\C22110\C22110005\C22110005_DQE Rev.doc 



SUMMARY OF DATA VALIDATION: 

Twenty (20) water samples were analyzed for aniline, pentachlorophenol, gamma-BHC (Lindane), 
diazinon, and copper.  The water samples represented different concentrations of these analytes at 
different time periods after dosing, as part of the lamprey ammocoete toxicity test study.  Columbia 
Analytical Services (CAS) completed the analyses. 

The data for the samples were acceptable.  None of the data were qualified for any reason. 

The laboratory data were evaluated in terms of completeness, holding times, instrument performance, 
bias, and precision.  The results of the QC procedures used during sample analyses are discussed 
below. 

Completeness of Data Set 
Completeness is defined as the total number of usable results (results that were not rejected during 
data validation) divided by the total results reported by the laboratory.  The results reported by the 
laboratory were 100% complete. 

Holding Times and Sample Preservation 
All samples were extracted and analyzed within the method specified holding times. 

Instrument Performance 
Calibrations 

Initial and continuing calibrations were completed at the proper frequency.  All initial and continuing 
calibrations met all acceptance criteria. 

Endrin/DDT Breakdown 

Breakdown evaluation mixtures were analyzed at the proper frequency to measure percent 
breakdown.  All percent breakdown values met the acceptance criteria. 

Method Blank Analyses 
To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at five times (5x) the concentration detected in the blank.  If a contaminant is detected in 
an associated field sample and the concentration is less than the action level, the result is qualified as 
not detected (U).  If the result is also less than the reporting limit, then the result is elevated to the 
reporting limit.  No action is taken if the sample result is greater than the action level, or for non-
detected results. 

Gamma-BHC (Lindane) was detected in several method blanks.  The concentrations in the 
associated samples were greater than the action level.  No action was necessary.  All other method 
blanks were free of contamination. 
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Accuracy 
Surrogate Compound Recoveries 

The surrogates were either not recovered or the recovery value was outside the control limits in several 
of the gamma-BCH (Lindane) and diazinon analyses due to the required dilution factors.  No action 
was taken.  All other surrogate recovery values were acceptable. 

Matrix Spike Recoveries 

Matrix and duplicate matrix spike (MS/MSD) analyses were not performed.  Accuracy was assessed 
using the surrogate compound and laboratory control sample (LCS) analyses. 

Laboratory Control Sample Recoveries 

The gamma-BHC (Lindane) recovery was greater than the upper control limit in one LCS analysis.  
Since the recoveries were acceptable in the associated LCS duplicate (LCSD) analysis and in all 
other LCS/LSCD sets, no action was taken.  The recovery values for all other analytes were 
acceptable in all other LCS/LCSD sets. 

Precision 
LCS/LCSD analyses were evaluated for laboratory precision.  All relative percent difference (RPD) 
values were acceptable. 

Method Detection Limits and Method Reporting Limits 
With the exception of the copper analyses, most of the samples were analyzed at dilution factors 
ranging from 5x to 50,000x.  Detection/reporting limits were adjusted accordingly. 

Field Quality Control Samples 
No field QC samples were collected for this study. 
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DATA VALIDATION REPORT 
Portland Harbor RI/FS 

Lamprey Toxicity Study 
Aniline by EPA Method 8270C 

Columbia Analytical Services - Kelso 

This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 

SDG No. Samples Validation Level 
K0610008 5 Water Full 
K0610013 10 Water Summary 
K0610065 5 Water Summary 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates 
 Initial Calibration (ICAL)  Laboratory Control Samples (LCS/LCSD) 
 Continuing Calibration (CCAL) 1 Reporting Limits (MDL and MRL) 
 Laboratory Blanks  Compound Identification 
 Surrogate Compounds 1 Calculation Verification (full validation only) 

___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 

Holding Times and Sample Receipt 
Some coolers were received at temperatures below the recommended range of 4°C ±2°.  These 
temperature outliers did not impact data quality and no qualifiers were required. 
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Matrix Spike/Matrix Spike Duplicates 
No matrix spike/matrix spike duplicate analyses were performed with these SDG due to limited 
sample volumes.  Accuracy and precision were assessed from the laboratory control 
sample/laboratory control sample duplicate (LCS/LCSD). 

Reporting Limits (Method Detection Limit and Method Reporting Limit) 
The reporting limits were elevated in the following samples due to dilutions: 

SDG Sample ID Dilution Factor 
K00610008 NAS# 0790G Day 0 – 1000 mg/L Aniline 10,000x 
 NAS# 0791G Day 0 – 100 mg/L Aniline 1,000x 
 NAS# 0792G Day 0 – 10 mg/L Aniline 50x 
 NAS #0793G Day 0 – 1.0 mg/L Aniline 5x 
K00610013 NAS# 0805G 48-hr – 1000 mg/L Aniline Old 10,000x 
 NAS# 0829G 48-hr – 100 mg/L Aniline Old 1,000x 
 NAS# 0829G 48-hr – 10 mg/L Aniline Old 100x 
 NAS# 0829G 48-hr – 1.0 mg/L Aniline Old 10x 
 NAS# 0830G 48-hr – 1000 mg/L Aniline Old 10,000x 
 NAS# 0830G 48-hr – 100 mg/L Aniline New 1,000x 
 NAS# 0832G 48-hr – 10 mg/L Aniline New 50x 
 NAS #0833G 48-hr – 1.0 mg/L Aniline New 10x 
K0610065 NAS# 0850G 96 hr-1000 mg/L Aniline 10,000x 
 NAS# 0851G 96 hr-100 mg/L Aniline 1,000x 
 NAS# 0852G 96 hr-10 mg/L Aniline 100x 
 NAS# 0853G 96 hr-1 mg/L Aniline 10x 

Calculation Verification 
SDG K0610008:  Calculation verifications were performed on this SDG.  No errors were found. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory performed an appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD percent recovery values.  
Precision was acceptable as demonstrated by the relative percent difference values for the 
LCS/LCSD analyses. 

No data were qualified for any reason. 

All data, as reported, are acceptable for use.
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DATA VALIDATION REPORT 
Portland Harbor RI/FS 

Lamprey Toxicity Study 
Pentachlorophenol - EPA Method 8151 
Columbia Analytical Services - Kelso 

This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 

SDG No. Samples Validation Level 
K0610008 5 Water Full 
K0610013 10 Water Summary 
K0610065 5 Water Summary 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates 
 Initial Calibration (ICAL)  Laboratory Control Samples (LCS/LCSD) 
 Continuing Calibration (CCAL) 1 Reporting Limits (MDL and MRL) 
 Laboratory Blanks  Compound Identification 
 Surrogate Compounds 1 Calculation Verification (full validation only) 

___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 

Holding Times and Sample Receipt 
Some coolers were received at temperatures below the recommended range of 4°C ±2°.  These 
temperature outliers did not impact data quality and no qualifiers were required. 
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Matrix Spike/Matrix Spike Duplicates 
No matrix spike/matrix spike duplicate analyses were performed due to limited sample volumes.  
Accuracy and precision were assessed from the laboratory control sample/laboratory control sample 
duplicate (LCS/LCSD). 

Reporting Limits (Method Detection Limit and Method Reporting Limit) 
The reporting limits were elevated in the following samples due to dilutions: 

SDG Sample ID Dilution Factor 
K00610008 NAS# 0780G Day 0 – 4.0 mg/L Penta 50x 
 NAS #0781G Day 0 – 0.4 mg/L Penta 20x 
K00610013 NAS# 0805G 48-hr – 4.0 mg/L Penta Old 50x 
 NAS# 0806G 48-hr – 0.4 mg/L Penta Old 20x 
 NAS# 0810G 48-hr – 4.0 mg/L Penta New 50x 
 NAS #0811G 48-hr – 0.4 mg/L Penta New 20x 
K0610065 NAS# 0840G 96 hr-4.0mg/L Penta 40x 
 NAS# 0841G 96 hr-0.4mg/L Penta 5x 

Calculation Verification 
SDG K0610008:  Calculation verifications were performed on this SDG.  No calculation errors were 
found. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory performed an appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD percent recovery values.  
Precision was acceptable as demonstrated by the relative percent difference values for the 
LCS/LCSD analyses. 

No data were qualified for any reason. 

All data, as reported, are acceptable for use. 
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DATA VALIDATION REPORT 
Portland Harbor RI/FS 

Lamprey Toxicity Study 
gamma-BHC (Lindane) - EPA Method 8081A 

Columbia Analytical Services - Kelso 

This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 

SDG No. Samples Validation Level 
K0610008 5 Water Full 
K0610013 10 Water Summary 
K0610065 5 Water Summary 

I. DATA PACKAGE COMPLETENESS 
The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

II. EDD TO HARDCOPY VERIFICATION 
A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates 
 Instrument Breakdown Check 1 Laboratory Control Samples (LCS) 
 Initial Calibration (ICAL) 1 Reporting Limits (MDL and MRL) 
 Continuing Calibration (CCAL)  Compound Identification 

1 Laboratory Blanks 1 Calculation Verification (full validation only) 
1 Surrogate Compounds   
___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 

Holding Times and Sample Receipt 
Some coolers were received at temperatures below the recommended range of 4°C ±2°.  These 
temperature outliers did not impact data quality and no qualifiers were required. 
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Laboratory Blanks 
Method blanks are used to evaluate all associated samples, including field blanks.  Any remaining 
positive results in the field blanks are used to evaluate all associated samples. 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at five times the concentration detected in the blank.  If a contaminant is detected in an 
associated field sample and the concentration is less than the action level, the result is qualified as 
not detected (U-7).  If the result is also less than the reporting limit, then the result is elevated to the 
reporting limit.  No action is taken if the sample result is greater than the action level, or for non-
detected results. 

SDGs K0610008 & K0610013:  A positive value for gamma-BHC (lindane) was reported in the 
method blank.  All sample results were greater than the action level and no qualifiers were required. 

SDG K0610065:  A positive value for gamma-BHC  was reported in the method blank.  All sample 
results were greater than the action level and no qualifiers were required. 

Surrogate Compounds 
SDG K0610008:  Surrogates were not recovered or recovered outside the control limits in Samples 
NAS# 0785G Day0 – 8.0 mg/L Lindane (20,000x) and NAS# 0786G Day 0 – 0.8 mg/L Lindane 
(2,500x) due to sample dilution.  No qualifiers were assigned. 

SDG K0610013:  Surrogates were not recovered in some samples due to sample dilution: 

NAS# 0815G 48-hr – 8.0 mg/L Lindane Old (5,000x) 
NAS# 0816G 48-hr – 0.8 mg/L Lindane Old (500x) 
NAS# 0820G 48-hr – 8.0 mg/L Lindane New (50,000x) 
NAS# 0821G 48-hr – 0.8 mg/L Lindane New (5,000x) 
NAS #0822G 48-hr – 0.08 mg/L Lindane New (250x) 

No qualifiers were assigned. 

SDG K0610065:  Surrogates were not recovered or recovered outside the control limits due to 
sample dilutions in Samples NAS# 0845G 96hr – 8.0 mg/L Lindane (50,000x) and NAS# 0846G 
96hr – 0.8 mg/L Lindane (5,000x).  No qualifiers were assigned. 

Matrix Spike/Matrix Spike Duplicates 
No matrix spike/matrix spike duplicate (MS/MSD) analyses were performed with these SDG due to 
limited sample volumes.  Accuracy and precision were assessed from the  laboratory control 
sample/laboratory control sample duplicate (LCS/LCSD). 

Laboratory Control Samples  
SDG K0610065:  The percent recovery (%R) value for gamma-BHC (lindane) in the LCS was 
greater than the upper control limit of 130%, at 155%.  The %R value in the LCSD was acceptable 
and no qualifiers were assigned. 
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Reporting Limits (Method Detection Limit and Method Reporting Limit) 
The reporting limits were elevated in the following samples due to dilutions: 

SDG Sample ID Dilution Factor 
K00610008 NAS# 0785G Day 0 – 8.0 mg/L Lindane 20,000x 
 NAS# 0786G Day 0 – 0.8 mg/L Lindane 2,500x 
 NAS# 0787G Day 0 – 0.08 mg/L Lindane 250x 
 NAS# 0788G Day 0– 0.008 mg/L Lindane 50x 
 NAS #0789G Day 0 – 0 mg/L Lindane 20x 
K00610013 NAS# 0815G 48-hr – 8.0 mg/L Lindane Old 5,000x 
 NAS# 0816G 48-hr – 0.8 mg/L Lindane Old 500x 
 NAS# 0817G 48-hr – 0.08 mg/L Lindane Old 250x 
 NAS# 0818G 48-hr – 0.008 mg/L Lindane Old 50x 
 NAS# 0819G 48-hr – 0 mg/L Lindane Old 10x 
 NAS# 0820G 48-hr – 8.0 mg/L Lindane New 50,000x 
 NAS# 0821G 48-hr – 0.8 mg/L Lindane New 5,000x 
 NAS #0822G 48-hr – 0.08 mg/L Lindane New 250x 
 NAS #0823G 48-hr – 0.008 mg/L Lindane New 50x 
K0610065 NAS# 0845G 96hr 0 – 8.0 mg/L Lindane 50,000x 
 NAS# 96hr – 0.8 mg/L Lindane 5,000x 
 NAS# 0847G 96hr – 0.08 mg/L Lindane 100x 
 NAS# 0848G 96hr– 0.008 mg/L Lindane 100x 
 NAS #0849G 96hr – 0 mg/L Lindane 100x 

Calculation Verification 
SDG K0610008:  Calculation verifications were performed on this SDG.  No calculation errors were 
found. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory performed an appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD %R values, with the 
exceptions noted above.  Precision was acceptable as demonstrated by the relative percent difference 
values for the LCS/LCSD analyses. 

No data were qualified for any reason. 

All data, as reported, are acceptable for use. 

jc  3/16/2007 12:46:00 PM
L:\221-Integral\C22110\C22110005\C22110005_DV Rpts.doc 

 Lindane - 3 EcoChem, INC. 



DATA VALIDATION REPORT 
Portland Harbor RI/FS 

Lamprey Toxicity Study 
Diazinon - EPA Method 8141A 

Columbia Analytical Services - Kelso 

This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 

SDG No. Samples Validation Level 
K0610210 5 Water Summary 
K0610229 10 Water Summary 
K0610283 5 Water Full 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy data package.  Laboratory QC results were also verified (10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates 
 Instrument Breakdown Check  Laboratory Control Samples (LCS) 
 Initial Calibration (ICAL) 1 Reporting Limits (MDL and MRL) 
 Continuing Calibration (CCAL)  Compound Identification 
 Laboratory Blanks 1 Calculation Verification (full validation only) 

1 Surrogate Compounds   
___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 

Holding Times and Sample Receipt 
SDG K0610210:  The validation guidance documents state that the cooler temperatures should be 
within an advisory temperature range of 2° to 6°C.  The laboratory received the sample cooler at 
9.4°C.  This outlier was determined to have no impact on data quality and no qualifiers were 
assigned. 
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Surrogate Compounds 
SDG K0610210:  Surrogates were not recovered in Samples NAS# 0855G Day 0 – 40 mg/L 
Diazinon (5,000x) and NAS# 0856G Day 0 – 4.0 mg/L Diazinon (500x) due to sample dilution.  No 
qualifiers were assigned. 

SDG K0610229:  Surrogates were not recovered in Samples NAS# 0860G 48-hr – 40 mg/L 
Diazinon Old (5,000x), NAS# 0861G 48-hr – 4.0 mg/L Diazinon Old (500x), NAS# 0865G 48-hr – 
40 mg/L Diazinon New (10,000x), and NAS #0866G 48-hr – 4.0 mg/L Diazinon New (1,000x) due 
to sample dilution.  No qualifiers were assigned. 

SDG K0610283:  Surrogates were not recovered in Samples NAS# 0870G 96-hr-40 mg/L Diazinon 
(5,000x) and NAS# 0871G 96-hr-4.0 mg/L Diazinon (500x) due to sample dilution.  No qualifiers 
were assigned. 

Matrix Spike/Matrix Spike Duplicates 
SDG K0610210, K0610229, & K0610283:  No matrix spike/matrix spike duplicate (MS/MSD) 
analyses were performed with these SDG due to limited sample volumes.  Accuracy and precision 
were assessed from the  laboratory control sample/laboratory control sample duplicate (LCS/LCSD). 

Reporting Limits (Method Detection Limit and Method Reporting Limit) 
The reporting limits were elevated in the following samples due to dilutions: 

SDG Sample ID Dilution Factor 
K00610210 NAS# 0855G Day 0 – 40 mg/L Diazinon 5,000x 
 NAS# 0856G Day 0 – 4.0 mg/L Diazinon 500x 
 NAS# 0857G Day 0 – 0.4 mg/L Diazinon 50x 
 NAS# 0858G Day 0 – 0.04 mg/L Diazinon 10x 
K00610229 NAS# 0860G 48-hr – 40 mg/L Diazinon Old 5,000x 
 NAS# 0861G 48-hr – 4.0 mg/L Diazinon Old 500x 
 NAS# 0862G 48-hr – 0.4 mg/L Diazinon Old 50x 
 NAS# 0863G 48-hr – 0.04 mg/L Diazinon Old 10x 
 NAS# 0865G 48-hr – 40 mg/L Diazinon New 10,000x 
 NAS# 0866G 48-hr – 4.0 mg/L Diazinon New 1,000x 
 NAS# 0867G 48-hr – 0.4 mg/L Diazinon New 100x 
 NAS# 0868G 48-hr – 0.04 mg/L Diazinon New 10x 
K0610065 NAS# 0870G 96-hr – 40 mg/L Diazinon 5,000x 
 NAS# 0871G 96-hr – 4.0 mg/L Diazinon 500x 
 NAS# 0872G 96-hr – 0.4 mg/L Diazinon 50x 
 NAS# 0873G 96-hr – 0.04 mg/L Diazinon 10x 

Calculation Verification 
SDG K0610283:  Calculation verifications were performed on this SDG.  No errors were found. 
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IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory performed an appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD percent recovery values, 
with the exceptions noted above.  Precision was acceptable as demonstrated by the relative percent 
difference values for the LCS/LCSD. 

No data were qualified for any reason. 

All data, as reported, are acceptable for use. 
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DATA VALIDATION REPORT 
Portland Harbor RI/FS 

Lamprey Toxicity Study 
Copper - EPA Method 200.8 

Columbia Analytical Services - Kelso 

This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 

SDG No. Samples Validation Level 
K0610008 5 Water Full 
K0610013 10 Water Summary 
K0610065 5 Water Summary 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

I. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Holding Times  and Sample Preservation  Matrix Spike Samples 
 Initial Calibration   Laboratory Duplicates 
 Calibration Verification   ICPMS Internal Standards 
 CRDL Standards  Reporting Limits (MDL and MRL) 
 Laboratory Blanks 1 Calculation Verification (Full validation only) 
 Laboratory Control Samples   

___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 

Holding Times and Sample Preservation 
Some coolers were received at temperatures below the recommended range of 4°C ±2°.  These 
temperature outliers did not impact data quality and no qualifiers were assigned. 
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Calculation Verification 
SDG K0610008:  Several results were verified by recalculation from the raw data.  No calculation or 
transcription errors were found. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory performed an appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the LCS/LCSD and MS percent recovery values.  
Precision was acceptable as demonstrated by the relative percent difference values for the 
LCS/LCSD and laboratory duplicate analyses. 

No data were qualified for any reason. 

All data, as reported, are acceptable for use. 
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Photo 1: Siletz River 1 

 
Photo 2: Siletz River 2 
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Photo 3: Electrofishing 

 
Photo 4: Ammocoete caught in net 
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Photo 5: Ammocoetes in catch bucket 
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Photo 6: Ammocoetes transferred to cooler 1 

  



Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Report 

Appendix E 
 
 
 

 

 5

LWG 
Lower Willamette Group 

 
Photo 7: Ammocoetes transferred to cooler 2 
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Photo 8: Packing coolers 
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Photo 9: Transport of coolers 



Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Report 

Appendix E 
 
 
 

 

 8

LWG 
Lower Willamette Group 

 
Photo 10: Temperature room with 14 tanks 

 
Photo 11: Ten-gallon tank setup 
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Photo 12: Head tank 

 
Photo 13: Holding tank 
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Photo 14: Chiller system 
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